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Within a few weeks the United Nations Atomic Energy 
Commission will meet. If their meetings are successful, there 
will come out of them some sort of charter cr set of treaties. 
If these are any good, if they follow proposals which have 
hope of effectiveness, they will require ratification by the Senate 
of the United States, because they will involve a partial abroga- 
tion of our national sovereignty, a giving up of what may ap- 
pear to be at least a temporary security; a loss in our 
monopolistic position of technical advantage in the field of 
atomic energy. At that time, and in the period leading up 
to that time, it is of the utmost importance that the officers 
of the Government feel that they have behind them an informed 
and enlightened and courageous citizenry. 

You may think it odd that I should be dealing with a prob- 
lem of statecraft. For that I have two apologies. One is that 
I had the privilege of working on these questions with a board 
of consultants to the State Department. The five of us had 
rather different backgrounds; and although we felt we were 
not qualified to discuss many of the more finely diplomatic 
aspects, the agreement that we reached, the intercourse and 
interchange of ideas that went into writing our report, gives 
me some confidence that the views I am presenting are not 
purely personal views. For another thing, it may be permitted 
that men who have no qualifications in statecraft concern them- 
selves with the control of atomic energy. For I think that the 
control of atomic energy is important, in part, because it 
enables us to get away from patterns of diplomacy which are, 
in some respects at least, unsatisfactory as a model for the 
relations between nations, and to set up instead a working 
relationship between the peoples of different countries, which 
has in it some promise for the future. 

I don’t need to review the arguments for seeking inter- 
national control: the appalling and revolutionary character of 
the weapon, the inadequacy of military defenses, the impossi- 
bility of any permanent monopoly which might protect us— 
every American knows that if there is 
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This is an important thing to keep in mind, because it shows 
that we must ask, of any proposals for the control of atomic 
energy, what part they can play in reducing the probability 
of war. Proposals which in no way advance the general 
problem of the avoidance of war, are not satisfactory proposals. 

The threat of atomic warfare and the rivalries for raw 
materials, for industrial capacity, for power plants, for techni- 
cal know-how, for scientific experience, which are inherent in 
any struggle to maintain superiority in the field of atomic 
weapons, must not be allowed to persist and be in themselves 
a source of war. If you think of the dangerous situations 
which have arisen in the world because of the struggle for 
raw materials, far less critical than uranium, for oil, for 
instance, you will see what sort of thing I have in mind. 

One may say, since the problem is the avoidance of war, 
why do you not attack it more broadly and more generally? 
Why not start right away on some of the things that we know 
might lessen the danger of outbreak of war? What are they? 
Well, I don’t know, but I think when people say if we had 
universal disarmament, that is, if national armaments were 
forbidden, this would reduce the chance of war, they have 
something. When people say, if we had a world government, 
and if, on matters affecting the common security, the sover- 
eignty of the nations was limited, they have something. And 
I think when people say that if we could provide for all peoples 
in the world a rising standard of living, and better education, 
and more contact with one another, better understanding of 
each other, and equal access to the technical and raw materials 
which are needed for improving the standard of living, they 
have something. It is not my intention to argue that these 
things should not be done; that would be quite wrong. They 
must be done. But I think that no one could have looked at 
the history of the world without being aware of the fact that 
progress in these fields is rather slow, and is likely to be 
very slow. I therefore wish to stress the fact that in the 


a third World war, this country will be 
wounded, maybe fatally wounded, will in 
any case come through it with nothing 
like the freedom from injury which we 
have had in the last two. Every Ameri- 
can knows that if there is another major 
war, atomic weapons will be used, and 
that the problem we are dealing with is 
the problem of the elimination of war. 
We know this because in the last war, 
the two nations which we like to think 
are the most enlightened and humane 
in the world — Great Britain and 
the United States—used atomic weapons 
against an enemy which was essentially 
defeated. Under these conditions it is 
not thinkable that in any future major 
conflict, where the very life of a nation 
may be at stake, these weapons will not be 
used—they are much too effective for that. 


In This Issue 

The United Nations Atomic Energy 
Commission convenes on June 14. 

To assist in the understanding of 
problems which confront it the Bulletin 
brings several articles on the interna- 
tional control of atomic energy—by 
Prof. J. R. Oppenheimer, University of 
California, formerly Director of the Los 
Alamos Laboratory, co-author of the 
Acheson report, Prof. E. Teller, Uni- 
versity of Chicago, D. L. Inglis, Johns 
Hopkins University, E. Rabinowitch, one 
of our editors, who helped prepare the 
Chicago Draft Convention, and by a 
distinguished group of Atomic Scien- 
tists of Great Britain. Prof. M. Kamen, 
George Washington University, discus- 
ses the use of tracers in biology. 


field of atomic energy, certain of the 
difficulties which exist in other areas, are 
absent; and wish to suggest that in ad- 
dition to a general effort all along the 
line, a specific effort focussed on this one 
problem may have a very useful part. 
Now, what are the specific points about 
atomic energy? The main one is that one 
can set up a system of control. When 
I use the word can, I mean it is con- 
sistent with the technical facts, it is con- 
sistent with the way ordinary people be- 
have, it will work in a human sense and 
a technical sense. One reason for this is 
that it is a subject of the most extra- 
ordinary common concern. I know of 


nothing which is of as little to the ad- 
vantage of any men anywhere as that 
atomic warfare should break out; I know 
of nothing which is as sure to bring ruin 
to all as that atomic warfare should 
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break out. I know that in the exploita- 
tion of the constructive uses of atomic 
energy there is a diffuse, and at the 
moment not clearly defined, but sure 
benefit for all peoples. And I think that 
the overriding importance in this field of 
those interests which the various nations 


have in common, and the _ relatively 
secondary importance, although not neg- 
ligible, of the separate national interests, 
is one of the points which makes this a 
field to make progress in. Another one 
is that it is a field that has not been 
limited in the freedom of action by cen- 
turies of tradition. It is a new field, and 
with the exception of the United States, 
it is a field of which it may be safe to 
assume that not a terrible lot of progress 
has been made elsewhere; it is a field 
in which what you do now is not as much 
an eradication of past patterns as the 
building of new ones. 
OUTLAWING USELESS 

If we ask, what are the methods by 
which one might control atomic energy, 
one finds a rather surprisingly small num- 
ber of ideas. I think no one would ser- 
iously argue that the world is such today 
that a convention saying, “we will not 
make atomic weapons”, would have much 
value. This is a sad fact; it rests upon 
the lack of community, the lack of fra- 
ternity between various peoples, and the 
terrible strain which suspicion and fear 
will put on such convention. We know 
very well what we would do if we sign 
such a convention—we would not make 
atomic weapons, at least not to start with, 
but we would start out and build enor- 
mous plants, and we would call them 
power plants—maybe they would produce 
power; and these plants we would design 
in such a way that they could be con- 
verted with the maximum ease and the 
minimum time delay to the production 
of atomic weapons, and we would say, 
this is just in case somebody two-times 
us; and we would stock-pile uranium, we 
would keep as many of our developments 
secret as possible, we would locate our 
plants, not where they would do the most 
good for the production of power, but 
where they would do the most good for 
protection against enemy attack. We 
would do that, and it is reasonable to 
believe that all other nations would do 
it, and with the secrecy which inevitably 
surrounds such undertakings, suspicions 
would be very hard to resist. A system 
of that kind is sure to collapse as inter- 
national tensions grow—and they are sure 
to grow in one time and another. So 
people have thought of methods of rein- 
forcing such conventions, and I have 
heard of three such methods, of which I 
wish to disparage two, not as wrong, but 
as inadequate, and of which I wish to 
speak up for one. 


REGULATION AND RETALIATION 
INSUFFICIENT 

The two control methods that I wish 
to disparage one may call the regulatory, 
and the retaliatory methods. By regula- 
tory approach, I mean the following: you 
may say, all right, let us sign this conven- 
tion; we don’t trust one another, and 
therefore the next step is to set up a 
system of control, whereby we can find 
out whether these conventions are really 
being observed. This is usually called 
inspection, and the idea would be this— 
that you leave in the hands of nations, 
or of nationals, as the custom of the 
country may be, the development of atomic 
energy, the production of power, research 
activities, the manufacture of fissionable 
materials. You super-impose on _ this 
national development, a super-national 
agency, a corps of refined policemen, 
whose job it is to go around and see that 
nothing is happening that is contrary to 
convention. There are really two points 
to this: first, you must see that no enter- 
prises are being carried out which are 
not allowed, and second, you must see 
that the allowed ones are really doing 
what they say they are doing, and not 
doing something wicked on the sly. There 
is a great need for such regulation, and 
any system of international control will 
have some of it. But I, and the group 
I worked with, felt completely desperate 
about the attempt to build this cops-and- 
robbers scheme into anything really 
effective, because it seemed to us the 
robbers always have the advantage and 
the cops are always dumb cops. It is 
true that you can’t mine uranium in the 
back yard, but there are lots of places 
you can mine it, and even the detection 
of uranium mining might be a difficult 
thing for an outfit which had no other 
purpose than detecting illegal activities. 
There is very much more than one way 
of going from the raw material to the 
bomb that we know of, perhaps four or 
five that work today, and we are quite 
sure that new ones will be discovered. 
I’m afraid the cops ould never know about 
the new ones, only the robbers. The 
national rivalries which are permitted to 
exist under these conditions, will cause 
every nation to come as close to evasion 
as they can, and instead of having a 
situation in which it is to the advantage 
of the operators to do things safely, you 
will have it to the advantage of the 
operators to cut corners just as much as 
possible, because the operators are con- 
cerned with their own national advantage. 
You see a great plant that is going up, 
and you were assured that this plant 
has as its purpose only the production 
of power for this poor town that has 
never had enough, and you look at the 
records and it looks to you as though 
there were plenty of power there, and you 
have to begin worrying about what the 


real purpose of the people who are build- 
ing this plant is, and purpose is a hard 
thing to establish. It’s very hard to tell 
whether a man is mining uranium because 
he is interested in cancer or interested 
in war, 

We came to the conclusion, not that one 
could survive without such regulation, but 
that such regulation must be reduced, 
and that one must make arrangements 
for converting the regulatory agency into 
a research agency, a development agency, 
a constructively operating agency, if it 
was to have the people, the know-how, 
the skill, the progressiveness, and, in a 
general way, the power, to find out enough 
even to know what it was looking for. 
And that is a quite different thing from 
national operation on which an _inter- 
national supervision or inspection has 
been superimposed. 

Now, the retaliatory approach may also 
have something in it; but I think it hasn’t 
in the form in which il is usually pro- 
posed, that is the following: let us make 
a certain number of bombs, 100, 250, and 
let us give them to an _ international 
agency, then this international agency 
will be able to punish any state which 
starts atomic warfare, or which even 
looks as though it were going to start 
atomic warfare. It would be an easy 
thing to prevent war if you could be sure 
that whenever any national action were 
contrary to the general interests, all other 
nations would gang up and stop it. But 
experience shows that this tends not to 
be true, that very broad cleavages occur, 
differences of opinion, vacillations, and 
that you do not have that effective oper- 
ating unity which enables you to put your 
finger on the transgressor. 

Then, I think that atomic weapons are 
singularly unsuited as police weapons— 
they are much too much weapons of total 
war. And in the third place, you may 
say about bombs that they are _ inter- 
national, and may paint them with the 
colors of the United Nations, but you 
have to put them somewhere, and if you 
put them somewhere they are capable of 
being seized. Now any international con- 
trol scheme is in some respects an in- 
vitation to seizure, but this one is an 
invitation to seizure which pays off in 
aggression immediately—there is no delay 
between the time you seize the bombs 
and the time when you can do damage 
with them. This temptation, in times of 
international trouble, would be just one 
of the things that is most likely to set 
off a conflict. 

NEEDED—AN ATOMIC 
DEVELOPMENT AUTHORITY 

We said: let us take the fact that this 
is a field in which useful things can be 
done, but are hard to do; let us create 
an international organization responsible 
for developing atomic energy, for getting 
what good there is out of it, and in the 
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same time for protecting the world against 
its destructive uses. This is an easy thing 
to say, but what does it mean? It means 
that all those critical activities which 
are or may be essential for going from 
the mine to the weapon, are not to be 
conducted by nations or by nationals— 
they are not even to be conducted under 
license by a company or a national atomic 
energy commission. Things like the min- 
ing of uranium, which is a unique, in- 
dispensable raw material, are to be done 
by an international authority; things like 
the building of power plants, which make 
fissionable materials or which may make 
fissionable materials, things like the 
separation of isotopes to get explosive 
materials, these are jobs which are too 
easily diverted, too trigger-happy to be 
left in national hands. This means that 
one would regard the mining of uranium 
by a national operator as a violation of 
the convention—you wouldn’t have to ask 
whether this mining is being conducted 
for a legal or an illegal purpose—the fact 
of the mining would be illegal. This 
means that the construction of a primary 
plant, a primary reactor to make pluto- 
nium, and to make power at the same 
time, would be an illegal activity for a 
nation; this means that research on 
atomic explosives, which I think must 
be undertaken, because unless you know 
what the possibilities are, you will not 
be prepared to prevent their realization, 
would be an illegal activity for a nation 
or for nationals—it would be legal only 
if conducted by an international organi- 
zation, which we called “The Atomic De- 
velopment Authority” in order to suggest 
at least two important aspects of its 
function—it must have very wide authori- 
ties, and it must really make for develop- 
ment. 
THE ADA AS MINING AGENCY 

Now, let me go over it again. The 
Atomic Development Authority would be 
responsible for mining uranium and 
thorium; this a matter which requires a 
great deal of detailed study, because we 
don’t know enough about the geological 
distribution, we don’t know what the 
possibilities are of working low-grade de- 
posits—deposits under about a per cent 
are normally not taken seriously. These 
are problems of development and research; 
we want them to be undertaken inter- 
nationally, so that the body which is try- 
ing to protect the world, will know more 
about the dangers and about the possi- 
bilities than all the other people in the 
world. You never get experience in min- 
ing uranium by sitting at a desk talking 
about how other people are mining it— 
you’ve got to get into the field and get 
your hands dirty. This would mean that 
the Atomic Development Authority would 
be in the position to say, let’s not mine 
the uranium here, because it’s too hard 
to prevent diversion, let’s not worry about 


this mine, because in it the by-product 
uranium doesn’t amount to enough to be 
a danger, but in this mine, the by-product 
uranium is so important, that we’ve got 
to have really close control, even though 
the mine claims to be, in large part, a 
mine which is putting out vanadium. 
THE ADA AS RESEARCH AND 
POWER DEVELOPMENT AGENCY 

At present, there are no power plants, 
and the first thing the authority would 
have to do is find out how to make them. 
This I think, will be a matter of years, not 
decades. The authority would then start 
building such plants, taking into account 
the following factors: first, where is 
power second, how can we do 
this in such a way that in no one political 
sphere of influence in the world, in no 
one nation, is there a preponderance of 
these plants, which, if seized and diverted, 
can in time make atomic explosives. How 
can we make these plants so that their 
seizure and diversion is as little profitable 
as possible, so that the time needed to 
convert to the manufacture of explosives 
is as long as possible? These are then 
some of the questions: the economics of 
the power, sociology of the power, stra- 
tegic balance to make diversion and 
seizure an unprofitable business, safe 
design. These are things that you cannot 
do by regulation; you can only do them 
by operation. 


needed; 


As far as research is concerned, most 
of this has no essential danger in it. At 
least, it is not my view that knowledge 
is the source of danger; the source of 
danger is weapons. Therefore, it was our 
hope that the Authority would conduct 
its own investigations, but would in no 
sense attempt to have a monopoly, even 
on those investigations which bear direct- 
ly on the release of atomic energy. There 
is only one field in which we felt it de- 
sirable that there be a monopoly in re- 
search, and that is with atomic explosives, 
and I think the reason for that is obvious 
—there is no reason why a nation should 
explore this if it does not wish to use 
it. There is reason why the international 
organization should explore this, because 
it has the responsibility for seeing that 
no one does this, and unless it knows 
what the “this” is, and can define it, it 
can’t see to that. 

WIDE SCOPE OF PERMITTED 
NATIONAL AND PRIVATE ACTIVITIES 

We were aware that in setting up a 
monopoly, which might in the course of 
twenty years produce a very substantial 
part of the power of the world, and which 
would be very important to the economy 
and life of the nations, had some dangers, 
and this we thought we could meet in the 
following way: Many of the constructive 
uses, which have to do with making trac- 
ers, operating small reactors for research 
purposes, using radiation to study changes 
of biological and chemical systems, are 


not intrinsically dangerous. You can set 
the reactors up so that they do not make 
enough fissionable material to be signif- 
icant from the point of view of atomic 
weapons. You can set them up so that 
the material contained in them is (a) 
not enough to make atomic weapons, and 
(b) not very useful for that purpose,— 
being in such a state that you’ve got 
to doctor it in a rather long process, be- 
fore it can be used for bombs. 

Another thing: one can build power 
plants, instead of producing additional 
plutonium, or other fissionable material, 
burn it up, and a plant of that kind is 
in many ways very much easier to inspect, 
because if any one diverts any of the 
material, the plant has to shut down, and 
this is a rather easy thing to notice. It 
can be designed in such a way, that you 
can’t smuggle uranium or thorium into 
it, and convert them into fissionable ma- 
terial, without that being observable to 
the most casual inspector. You can use 
in such plants active materials which are 
as unsuitable and as difficult and as in- 
efficient for making of atomic explosives 
as possible, and therefore reduce the temp- 
tation to seizure. 

These then, we thought, were the kind 
of developments which could and should 
be left to national or private exploita- 
tion: research, of course, whether it bears 
on radiations, or on power, or on atomic 
energy, or on anything else but atomic 
explosives; the use of tracers, the in- 
dustrial and medical use of radiations, 
and the power plants which are, by the 
material in them, and by their design, 
and by the fact that they are destroying 
rather than creating explosive material, 
rather easy to inspect—not so that you 
can forget to watch them, but so that 
the watching is a fairly straight-forward 
task. We thought that it would be a great 
advantage if these things were left free 
for competition, under a system of li- 
censing and inspection, because this will 
lead to an intercourse and a connection 
between the technical people of the inter- 
national authority and the technical people 
who are not part of it. This will pro- 
duce several benefits: In the first place, 
if you have a total monopoly, you are 
always in danger that something will go 
sour with the organization, and the 
people will become second-rate, they will 
get to be friends with each other, and 
will no longer be exposed to the necessary 
criticism. In the second place, if you 
have no organic relation with national 
undertakings, you will have a much harder 
time finding out whether they have any 
dangerous tendency or not. If you are 
working in a national laboratory, trying 
to show people how to use a reactor, and 
also watching so that nothing wrong be 
done with this reactor, in the dual role, 
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that is, of a helper and an inspector, 
you’re going to pick up the gossip of 
that laboratory, you’re going to be free 
to pass on the gossip of your own outfit, 
and there is probably no better way of 
really having cognizance of what is go- 
ing on. 

This does not in any way eliminate the 
need for inspection. What I have tried 
to indi¢ate is that it simplifies the prob- 
lem enormously, because you have valid 
points of contact with national industry, 
because you are looking, not for a pur- 
pose behind an operation, but for the 
existence of an operation; because you 
are not a man who is trying to keep up 
with someone who is running much fast- 
er than you can, but the top guy, who 
knows as much or more than is known 
to any other group, because it is your 
job to know it. 

This, then, is the pattern we had in 

ind: The setting up of a genuinely in- 
ternational development authority, en- 
trusted with the dual function of 
rapidly developing the beneficial uses of 
atomic energy, and of being responsible 
for preventing its abuse; the licensing 
of activities which would not make for 
national rivalry, which do not lend them- 
selves to the making of weapons, but 
which are technically closely enough con- 
nected with the atomic energy problem, 
so that by their licensing, one would have 
established a living relationship between 
national and international experts. 
WHAT SECURITY CAN ADA PROVIDE? 

Now the questions of what this authority 
might look like, how it is set up, what 
sort of procedures it has got to follow— 
those are extremely complicated, and 
there are two kinds of considerations, in- 
volved in the process of arriving at agree- 
ment on them. One has to distinguish 
very clearly between considerations which 
are essential for the workability of the 
plan of international control, and these 
which may make this plan acceptable to 
one nation or another. There are many 
problems we must explore, but I think 
it is meaningless, at the present time, 
to lay down a schedule which would fully 
protect the United States and be ideally 
suited to the securing of our own national 
interest, because this is the job which 
the U.N. Commission must undertake. 
The Commission must attempt to find 
some workable compromise between the 
conflicting national interests. In doing 
so it must come back again to the fact 
that, although these interests do conflict, 
these conflicts are trivial compared to the 
overwhelming common interest in getting 
the security we are after. 

What kind of security is it? It is not 
the elimination of war, and, as we have 
said, if war breaks out, you’ll have atomic 
bombs. It is a guarantee that at a given 


time there are no atomic bombs, that no 
nation is either mining uranium or 
processing fissionable material, or manu- 
facturing bombs, or set up to do any of 
these thing. If this plan works, the first 
step which would have to be taken by 
a nation bent on aggression is either the 
seizure of the facilities belonging to the 
Authority or the violation of the conven- 
tion by which the nations agreed not to 
build certain kinds of plants, not to mine 
certain ores. Now this may happen—but 
I don’t think it will, because the nation 
doing it will be coming out and saying, 
“We’re going to make atomic war,” and 
gives you a clear warning. Now the 
time might not be very long; it may be 
a year, maybe somewhat longer, conceiv- 
ably even somewhat shorter, before the 
seized facilities or the new facilities which 
a nation can build, will make major 
atomic warfare possible. But the violator 
will have raised the brightest red flag 
he can, and every other country will know 
that they are in for it. Now this is, I 
think, about as much as you can expect 
if you want to use retaliation as a method 
of preventing atomic warfare. You can 
insist that the danger signal flashes early 
enough and that it be clear enough, so 
that there can be no mistaking the fact 
and purpose of a violation. 

Now, that is one advantage. The other 
is that the Authority can really get ahead 
with the uses of atomic energy. I don’t 
regard this as the thing that, in itself, 
would be worth all the fuss, but the point 
I have tried to make, is, that if you 
don’t try to develop atomic energy, you 
can’t control it—you can’t say first we 
will control it, and then we will develop 
it, because the developmental functions 
are an essential part of the mechanism 
for control. 

A PATTERN FOR CO-OPERATION 

Third, the plan will bring together, in 
a constructive, collaborative effort, men 
of various nations, on a job of vital in- 
terest to the maintenance of peace, and 
the furtherance of human welfare. This 
is something rather new; you will get, 
not only ambassadors, but chemists and 
physicists, and business men and engi- 
neers, working together with a purpose 
which is completely common, and in which 
they will find out how to overcome their 
national differences, because there is 
nothing in the set-up which exacerbates 
their national differences. It is a scheme 
in which the extreme nationalism, which 
we all feel to be the true poison of today 
in the world, will have no place, and in 
which the sense of fraternity and common 
understanding will have a chance to get 
some place. 

It will do more than this, because by 
removing from the world the fear which 
you don’t know today, but which five 
years from now, eight years from now, 
you would otherwise know in the most 


terrible form, the fear that any day now, 
an attack may be coming, it will remove 
one of the most frightful causes of war 
itself. Mark my words, if there is no 
international control of atomic energy, 
the next war would be fought to prevent 
an atomic war, but it will not be success- 
ful. It will do more than this, because 
once you have started a program like 
this, it becomes a natural for many other 
problems. I don’t know very much about 
bacteriological warfare, but it is clear 
that the purpose of it is to infect the 
enemy and not infect yourself, and it is 
clear that even more than atomic energy, 
it rests on secrecy—plans of this kind 
simply cannot be carried out if the enemy 
knows what you’re going to do—he will 
take the same steps to protect himself 
that you are taking to protect your own 
population. And it is also clear that in 
the field of bacteriology and immunology, 
generally, there are constructive aspects. 
I don’t see any reason why, once a plan 
of this kind has been tried and works, 
problems of health, of immunology, can- 
not be internationalized, too. I think that 
this would have many advantages, from 
a technical point of view, and would al- 
most completely eliminate the threat of 
bacteriological warfare. 

Another point—we all know how acute 
rivalry for raw materials has been, and 
what a part it has played among the 
causes of past wars. It was so recog- 
nized in every declaration this country 
has ever made about access to raw ma- 
terials. Well, I think if one can solve 
the problem of uranium one can solve 
the problem of oil, and I think that here 
again there is a healthy pattern for ex- 
tension. And I would go a little bit further 
and say, if you have managed to have a 
working arrangement whereby you forego 
the worst of all arms, the most effective 
of all arms, the one you would want to 
use first in surprise, you have made a 
big breach in the problem of disarmament, 
and it should not be quite so hard, once 
that has been done, to generalize dis- 
armament to other weapons of mass 
destruction, and, in fact, to other weapons 
of war. 

A LONG ROAD AHEAD 

Now, you may ask, what is going to 
happen now? Well, there will be a meet- 
ing of the United Nations Atomic Energy 
Commission, which is a sort of Security 
Council with its cap on sideways, but 
which is attended by certain scientific 
advisors. Presumably, the ideas that 
people have had about inspection, about 
retaliation, about development, about the 
ADA, will all be aired, and I hope they 
will be very thoroughly aired. And if 
there is any agreement on what we are 
heading for, then there will be much 
discussion about how to get there, what 
to do about raw materials, how to get 
started, when to stop making bombs, what 
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to do with the bombs we have, what sort 
of accounting do we want, when do we 
reveal what we know about nuclear 
physics, or about metallurgy, and so on. 
These are very tough problems, and it’s 
going to be a terrible game of poker, but 
if you keep in mind that the poker as- 
pects of it are secondary, that the main 
thing is to get agreement on a system 
that will provide security, then I think 
it looks, not cheerful,—and I should not 
want to have said anything that sounded 
cheerful,—but so worth trying, that one 
cannot fail to get into it. 


If, as a result of these discussions, there 
is something to agree on, it will have to 
be worked into a treaty or charter, because, 
the United Nations Commission has no 
power—it is only empowered to study, 
and its power to study is limited by our 
willingness to make information available 
—ours as well as of all other nations. 
Any delegate can say, “I can’t say any- 
more, my government orders me not to,” 
or “I can’t make any more concessions, 
and I might as well go home.” It is a 
study group; but if this study group 
manages to produce a document, that 
document will call for an entirely new 
kind of international outfit, an Atomic De- 
velopment Authority, and that authority, 
once constituted, will have nothing in it 
corresponding to the veto power in the 
Security Council; it will be an _ outfit 
which may not have the power to compel 
compliance, but which will know the differ- 
ence between compliance and non-compli- 
ance. The failure of any major nation or 
any nation which plays a key part in atomic 
energy to join, will mean the scheme 
doesn’t work; if any nation walks out, 
the scheme is dead; but as long as it 
lasts, it will be an international authority 
different from anything we have in the 
world today; its law will be superior to 
the law of the land—it will be enforced 
by the law of the land; and it will be an 
organization in which people of different 
countries will work together, forgetting 
what countries they came from, because 
they’ve got a common job to do—not for- 
getting entirely, just as one doesn’t forget 
that one is from Georgia, but forgetting 
when it gets in the way. 


The putting of such a plan into effect 
will require ratification, and if the United 
States accepts it, it is going to give up 
certain advantages which we possess 
today—which we are sure we would lose 
anyway, but which we will be scheduling 
to lose probably faster, than we would 
otherwise lose them. We are going to 
give these advantages up, and we are 
going to make it a crime for an American 
to mine uranium or for the government 
of the United States to mine uranium, 
we are going to make it a crime for an 
American or the government of the United 


A Suggested Amendment to the Acheson. Report 


Everyone must agree with the purpose 
of the Acheson report: To reduce to a 
minimum the possibility of a future atomic 
war. Most men who have studied the 
report will admire the practical spirit in 
which the difficult problem of international 
control is approached. One is led to believe 
that agreement along the lines proposed in 
the Acheson report is actually possible. 


There remains one serious doubt in my 
mind. Is the control proposed in the Ache- 
son report sufficiently effective? Should 
one not try to vest the Atomic Develop- 
ment Authority with more concrete pow- 
ers? 


I recommend consideration of the fol- 
lowing additional proposals: 

Every country should be permitted to 
send to any country as many agents as 
it pleases. These agents would be nom- 
inated by the country they represent 
and approved by the Atomic Develop- 
ment Authority. Their number would be 
determined by the country they repre- 
sent and their expenses would be charged 
to that country; but they would be re- 
sponsible only to the Atomic Develop- 
ment Authority. These agents should 
have the right freely to inquire into any 
activity which may seem to them directed 
against their own country, or against 
world peace. 


It should be considered the duty of 
every citizen of every country to give 
full information to these agents of the 
Atomic Development Authority. Inter- 
national law—superior to any national 
legislation—should protect men who have 
given such information. 


One consequence of this proposal is that 
as soon as it becomes effective, all secrecy 
of information must cease. It may, there- 
fore, be argued that in this way we would 
be giving away more at an earlier time 
than is proposed in the Acheson report. I 
believe that we actually shall lose little 
and gain most important advantages. 


By giving full information to all comers 
we shall not lose our most essential advan- 
tages in atomic power. We shall retain 
our present installations and we shall re- 
tain our experience in production. The 


. by E. Teller 


latter cannot be given away except by a 
process of education which is likely to take 
years. The real “secrets” are exactly these 
production procedures which one cannot 
communicate readily but which must be 
learned by experience. 


On the other hand, we shall have created 
an atmosphere of completely free discus- 
sion. In such an atmosphere alone is it 
possible to start with full energy and 
confidence the joint enterprise of exploit- 
ing atomic energy. If information were 
as suggested in the 
Acheson report—we should prolong the 
feeling of uneasiness and mutual suspicion. 


given away piecemeal 


At the same time a great number of 
freely circulating agents would make eva- 
sions more difficult. Thus we could be more 
certain that the agreement will continue 
to function. 


The effect of the proposed measure 
would be to place a considerable group of 
men directly under an international body 
and to protect freedom of information by 
supreme international law. Thereby we 
should have taken a first step toward 
placing authority in the hands of an or- 
ganization whose essential function is to 
keep the peace. Only such a central au- 
thority can bar the road to power politics 
and help us to find the way to world unity. 


Finally these agents of the Atomic De- 
velopment Authority would be in the posi- 
tion to start breaking down the barriers 
which now separate nation from nation, 
They should not, in their usual function, 
be considered as policemen. They should 
work for world unity and they must try 
to remove reasons for friction—both ma- 
terial and spiritual. 


One will not gain real confidence in the 
stability of the world structure until tyran- 
ny has disappeared from the earth and 
freedom of speech is insured everywhere. 
To reach this goal may not be feasible.in 
the immediate future. If the present pro- 
posal is put into effect, at least this much 
will have been achieved: We shall have a 
way to protect a man who has raised his 
voice for the purpose of safeguarding 
peace, 


States to process plutonium; we are go- 
ing to leave these things, as are all other 
nations, to an outfit which has the se- 
curity of the world at herrt. 


It is quite clear that this is a long 
road. I have the feeling that we have 
come something of a road already, but 
it is also quite clear that to teach the end, 


will call for a spirit rather different from 
that that has animated most international 
discussion, in which the separate national 
interests have been the overwhelming 
consideration. 


*Condensation of the last of six “Messinger 
Lectures” delivered at Cornell University; reprinted 
by permission of the author. 
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Memo to the UN Atomic Energy Commission 
The Atomic Scientists Committee of Great Britain 


Professors: P. M. S. Blackett, F.R.S., M. Born, F.R.S., P. I. Dee, F.R.S., P. A. M. Dirac, F.R.S., N. Feather, F.R.S., 
E. A. Guggenheim, F.R.S., H. S. W. Massey, F.R.S., P. B. Moon, N. F. Mott, F.R.S., M.L.E. Oliphant, F.R.S., 
F. A. Paneth, R. E. my F.R.S., M. H. L. Pryce, F. E. Simon, F.R.S., Sir George ae, F.R.S. 


Dr. O. R. Frisch, Dr. H. W. 


PREAMBLE: 

One of the first tasks confronting the 
Provisional Committee charged with the 
formation of an Atomic Scientists’ Asso- 
ciation in Great Britain was the study 
of the most effective means of interna- 
tional control of atomic energy and the 
submission of the conclusions reached as 
a result of this study to the United Na- 
tions Atomic Energy Commission a docu- 
ment embodying these conclusions was 
prepared but we then received copies of 
“A Report on the International Control 
of Atomic Energy” issued in Washington 
on March 28th by the U.S. State Depart- 
ment. This report which will be referred 
to subsequently as the Acheson Report, 
contained the conclusions reached by a 
Board of Consultants appointed by the 
U. S. State Department’s Committee on 
Atomic Energy and represented a much 
more comprehensive study of the prob- 
lem than was possible for us. In many 
respects the conclusions reached by our 
committee were similar to those of this 
American report, and in fact the Acheson 
report contains all the proposals for the 
control of atomic energy that our com- 
mittee considered essential. 

In spite of this it still seemed worth 
while for us to issue a statement embody- 
ing the findings of our committee and to 
indicate the type of reasoning which had 
led us to make our recommendation. This 
statement as given below is substantially 
that prepared by our committee indepen- 
dently of the Acheson report. It has, how- 
ever, been extended slightly to indicate 
our support of certain specific recommen- 
dations made in the Acheson report that 
had not been included in our original rec- 
ommendations. 

SUMMARY OF RECOMMENDATIONS 

The recommendations which we want 
to make are as follows: 

(a) That an attempt be made immedi- 
ately to obtain an international agreement 
by which the use of atomic energy, the 
distribution of the essential raw materials 
for it, and the erection and operation of 
plants designed to, or capable of producing 
active materials would be strictly con- 
trolled by the United Nations Organiza- 
tion. 

(b) That this control be implemented 
by a system of inspection which would 
give inspectors appointed on behalf of 
U.N.O. the right of access to any place, 
plant or institution in any country for 
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the purpose of ascertaining that there 
exist no sources of supply, plants or in- 
stallations for atomic energy, other than 
those approved by U.N.O. 

(c) That all major sources of raw ma- 
terials and all major production plants 
be handed over to U.N.O. and be oper- 
ated (possibly by national contractors) 
under international management boards 
responsible to U.N.O. and guarded by men 
also responsible to, and appointed by 
U.N.O. 

(d) The United Nations Atomic Energy 
Commission should undertake the con- 
struction and operation of new large scale 
plants for the production of fissionable 
material. These plants should be so dis- 
tributed throughout the world as to ensure 
that if any nation should seize control of 
the plants operating in the area in which 
its own armed forces are predominant the 
remainder of the United Nations would 
jointly possess an overwhelming superi- 
ority in the production of fissionable ma- 
terial. 

(e) That the disposal of active materi- 
als produced in such plants and the re- 
search, development, and production of 
atomic explosives be reserved to U.N.O. 
and that any bombs made in that way, 
or the bombs made prior to the operation 
of this scheme, be kept in stores distri- 
buted throughout the world and operated 
as described under (c). 

This does not imply that the signatories 
regard the atomic bomb as a desirable or 
suitable weapon for carrying out the po- 
licing functions of the U.N.O. In the pres- 
ent state of world apprehension, however, 
it seems necessary that atomic bombs 
should be produced and controlled by an 
international authority to prevent any 
ill disposed nation holding the threat of 
atomic warfare over the peaceloving na- 
tions of the world. When, however, the 
control authority is functioning effective- 
ly, it should be possible to envisage the 
cessation of the production of atomic 
weapons and the destruction of existing 
stocks. Atomie explosive could then be 
used for peaceful purposes only. 

(£) That as the scheme described above 
becomes effective, the existing secrecy 
rules be lifted, starting forthwith with 
the release of all basic scientific informa- 
tion, and that eventually all research and 
development be carried on freely and open- 
ly, with a duty to report to U.N.O. any 
significant results, which will, in general, 
also be published. 

(g) That the free movement and inter- 


change of all scientists, including those 
working on atomic energy, be permitted 
and encouraged to the fullest extent. 

(h) In the implementing of the above 
proposals we are impressed with the feas- 
ibility of the recommendation made in the 
Acheson Report of the division of atomic 
energy activities into “safe” and “danger- 
ous” activities and consider that an ap- 
proach of this kind gives promise of an 
effective control of atomic energy develop- 
ments together with a minimum encroach- 
ment on the national sovereign rights of 
the nations. 

PART I 

There is universal agreement about the 
urgency of the problem of the control of 
atomic energy and of avoiding a war with 
atomic weapons. We believe, however, that 
if there were another war between major 
powers it would be impossible to prevent 
the use of atomic weapons or other novel 
weapons of mass destruction and that 
therefore the problem of preventing an 
atomic war is identical with the problem 
of preventing any war. 

It is, however, also clear that steps 
towards this end are unlikely to succeed 
unless there exists machinery for ensur- 
ing that atomic power cannot be misused. 

The ideal solution might well be a world 
state in which there existed no sovereign 
nations which could wage war against each 
other. It would, however, be futile to wait 
for the realization of this before attempt- 
ing to institute a control scheme. We be- 
lieve, however, that it is possible to 
achieve a measure of co-operation between 
nations and to establish an atmosphere of 
confidence, based on the experience of 
collaboration and of the satisfactory oper- 
ation of joint projects, which will elimi- 
nate the risk of war. 

For this it is necessary that nations 
should waive their sovereignty to the e 
tent necessary to permit agents of UNO. 
to inspect equipment and resources within 
their territory for the purpose of atomic 
energy control. This step, in itself, is 
likely to make an important contribution 
to international confidence and, on the 
other hand, it is hard to see how any 
scheme that stops short of this can give 
hope of success. 

PART II 

Various opinions have been expressed 
about the nature of the best control 
scheme. Broadly speaking, one can think 
of five schemes representing different de- 
grees of interference with the free use of 
atomic energy; while a choice between 
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these is governed by factors some of which 
we, as scientists, are not qualified to judge, 
we would like to discuss them and show 
that, on purely technical grounds one of 
them (viz. scheme (iv) B below) seems 
to us greatly preferable to the rest. 


(i) The most drastic step would be to 
stop all research and development in nu- 
clear physics and destroy all existing in- 
stallations. Most of us do not believe this 
to be a realistic idea. Apart from harm 
done by limiting the expansion of human 
knowledge to such a drastic extent, the 
kind of inspection that would be necessary 
to ensure compliance with this would meet 
with prohibitive difficulties and would, in 
addition, tend to stifle scientific research 
of any kind and would lose to the world 
many beneficial developments. 


(ii) Next, one might not interfere with 
research and development, but prohibit 
the erection and operation of large-scale 
plants capable of producing active mate- 
rials in militarily significant amounts. 
This would not necessarily rule out small 
plants producing material for medical and 
chemical research and for other applica- 
tions of tracer elements, but it would rule 
out any plants for the utilization of 
atomic power. This would again mean the 
loss of what may turn out to be a most 
useful application of atomic energy, par- 
ticularly in remote areas and for coun- 
tries whose natural sources of power are 
insufficient. Even so, it might be consid- 
ered that this price was worth paying for 
the abolition of war. However, the inspec- 
tion required to enforce such a scheme 
would only be effective if, in addition to 
actua! plants, it aimed at discovering the 
preparation of parts for such plants or 
the production of the special raw mate- 
rials or materials of construction that such 
plants require. Even if it were successful, 
it would break down in the event of war, 
since experience has shown that it was 
possible during wartime to complete all 
the research, development and erection of 
plants in time to have an effect on military 
operations. It is evident that this is all 
the more possible now that all the funda- 
mental problems have been solved. 


(iii) The alternative is to allow large- 
scale plants, including power plants, but 
to prohibit the manufacture of bombs or 
of plants for their fabrication. In this 
case, as in the previous one, it is clear 
that if war is unavoidable, atomic weap- 
ons will be used, and here the delay 
between the outbreak of war and the use 
of atomic bombs will be substantially 
shorter than in scheme (ii). The scheme 
would still, however, prevent any nation 
from acquiring a sufficient store of bombs 
to cripple an opponent by a surprise blow, 
as long as the inspection system is func- 
tioning properly. This inspection would 
have to include a particularly strict ac- 


counting for the active materials which 
are necessarily produced as by-products 
in large power plants. This scheme is 
made somewhat easier by the possibility, 
published recently in the United States, 
of “denaturing” active materials. In ad- 
dition to strict control of the output of 
any declared large-scale plants, the in- 
spection system would have to watch for 
the existence of illicit plants operated 
from undeclared sources of uranium or 
possibly other materials. But this feature 
is common to all control schemes. In one 
respect scheme (iii), as well as the pre- 
ceding ones, contains an element of dan- 
ger in that it places a very heavy reli- 
ance on the complete efficiency of inspec- 
tion. If any country could evade the in- 
spection and secretly obtain control over 
enough material to make a_ substantial 
number of bombs, it would then find itself 
temporarily in an unassailable position, 
since, in the absence of bombs anywhere 
else, it would not have to fear retaliation 
by atomic weapons. 


It is a common feature of schemes (i) 
to (iii) that if they are completely suc- 
cessful they would still leave the problem 
of preventing wars where it was before 
the invention of the atomic bomb, and 
unless this problem can be solved com- 
pletely in other ways there still remains 
the possibility of war breaking out, which 
for the reasons we have given, we believe 
would inevitably lead to atomic warfare. 


In this connection, however, one should 
remember that the very existence of an 
inspection scheme would help to restore 
collaboration and confidence between na- 
tions and would, in this indirect way, 
make an important contribution to the 
general problem. 


(iv) The next possibility, which we 
consider far preferable to the others, 
would be to continue the operation of 
large-scale plants, provided, however, 
that such operation and production will 
be carried out exclusively on behalf of, 
and under the direction of U.N.O., and to 
reserve to U.N.O. the right to produce 
and store bombs, if desired. This might 
appear necessary during a transition pe- 
riod before it is felt that mutual trust 
between nations has been established to 
a sufficient degree, but it should be un- 
derstood that if such bombs are to be 
made the purpose would not be to serve 
as a general police weapon for U.N.O. 
but merely to provide the possibility of 
retaliation against an aggressor who, in 
some way or other, has succeeded in mak- 
ing or acquiring atomic bombs. 


A. One might think of doing this in a 
single special territory set aside as the 
property of the United Nations and to 
prohibit the manufacture of atomic 
bombs elsewhere, but we believe that this 
would lead to insurmountable difficulties, 


for two reasons. One reason is that unless 
one wants to deprive all nations of the 
benefits of atomic power plants, the situ- 
ation in respect of inspection anywhere 
outside U.N.O. territory would then again 
be the same as under scheme (iii). The 
second reason is that the existence of a 
small territory containing the store of 
all available atomic bombs would be re- 
garded as a potential threat by any na- 
tion who believed that the countries lo- 
cated in close proximity to the territory 
and possessing strong armies might in- 
tend to seize control of this territory. 


B. An alternative form of this scheme, 
which we prefer to support, would be to 
have plants and stores scattered through- 
out the world, located in several countries 
whose industrial resources make the con- 
struction of such plants possible. They 
would not, however, be owned by the 
countries concerned, but the countries 
would operate them as contractors for 
the United Nations. The plants would be 
managed by representatives of the United 
Nations, who would not be exclusively 
drawn from the citizens of the country 
in which each plant is located and who 
would frequently be transferred from one 
country to another. The plants would be 
guarded by a small body of guards serv- 
ing under similar conditions. Their func- 
tion would not be to defend the plant 
against a determined attack from the 
surrounding country, but they would mere- 
ly ensure that it was not possible to seize 
control of it without a deliberate and 
flagrant act of force. Even in this event, 
the United Nations would still have avail- 
able the plants and stores in all other 
countries, which would still constitute a 
threat of immediate retaliation. It would 
be essential for the success of this scheme 
to have such plants in as many countries 
as possible, and it would probably add 
to safety if the stores of bombs were 
fairly widely distributed within each such 
country. 


This scheme would probably make it 
necessary that in general major power 
plants should also be owned and controlled 
by the United Nations. In view of the 
possibility, however, of operating a power 
plant by the use of denatured material 
without at the same time producing fission- 
able material that could be used for bomb 
production it may be possible to issue li- 
censes for the operation of independent 
power plants using denatured fissionable 
material, if the control commission was 
satisfied that the nature of such a plant 
would prevent the misuse of the material 
it contains and produces. 


With the exception of such cases, the 
operation of any plant capable of produc- 
ing atomic energy or active materials 
would be prohibited and compliance with 
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this prohibition enforced by a system of 
inspection. 


As far as our knowledge goes, this 
scheme would seem to offer the best chance 
of ensuring peace and of saving the world 
from destruction by atomic warfare. 


(v) Less stringent than any of the pre- 
ceding schemes would be a rule permitting 
individual nations to make atomic bombs, 
as they are permitted at present, but to 
require them to declare the nature and 
extent of their facilities and to limit by 
agreement the number and capacity of the 
plants operated within each country. A 
system of inspection would then be needed 
to ensure that there are no undeclared 
plants and that limitations are being ob- 
served. Apart from the question of in- 
spection, this scheme is somewhat similar 
to the limitation of naval armaments in 
operation before the last war. It is essen- 
tially based on a balance of power which 
would seem dangerous in view of our lack 
of knowledge of the potentialities of atomic 
warfare and of the possibility of new dis- 
coveries. A distiibution of plants, which, 
in a certain situation, might appear to 
provide security for all nations, could, as 
a result of further developments, turn out 
to give one power an overwhelming ad- 
vantage over others. 


(vi) The alternative to all these schemes 
is to do nothing and to let an atomic 
armaments race develop. This would hap- 
pen in the event of the Atomic Energy 
Commission failing in its task of establish- 
ing a reasonable scheme of control, and it 
is hardly necessary to point out the disas- 
trous consequences this would have. We 
mention this last alternative merely in 
order to point out that any of the other 
schemes, whatever their drawbacks, are 
preferable to allowing this situation to 
develop. 


PART III 

All but the last of the alternatives dis- 
cussed above require a system of inter- 
national inspection, and we want to dis- 
cuss some aspects of this. At the outset 
it should be realized that no inspection 
system can be absolutely rigid, just as it 
is impossible to prescribe to a police de- 
partment the precise steps which it should 
take to prevent the occurrence of crimes 
in civil life and to detect crimes once they 
are committed. One should compare the 
work of the inspectorate to that of detec- 
tion of crimes, rather than to an organi- 
zation of customs inspectors controlling 
limited and definite channels of transport. 


The method of inspection should be 
directed, on behalf of U.N.O., by a body 
containing scientists actively engaged in 
the further research and development of 
atomic energy and capable of reorientating 


inspection methods as the technical situa- 
tion changes. Their instructions should be 
carried out by a force of inspectors who 
will, of course, be responsible directly to 
U.N.O. 


These inspectors must, in the first in- 
stance, have access to all known sources 
of the raw materials essential for atomic 
energy and to any plants known to be in 
existence for the utilization of atomic 
energy or the production of active ma- 
terials. In addition, however, they must 
have access to any factory, whether pri- 
vately owned or government controlled, 
and to any mine or store of raw materials, 
in order to ascertain that there exist no 
illicit sources, plants or stores. 


Admittedly this represents drastic inter- 
ference with the present freedom of indi- 
vidual governments or individual firms to 
keep their operations secret, but it does 
not necessarily mean the abolition of in- 
dustrial secrets as such. The inspectors who 
visit, say, an aireraft factory, would nor- 
mally possess technical knowledge not on 
aircraft construction, but on atomic energy 
plants and their sole purpose would be to 
ascertain that the factory does not contain 
secret facilities for producing atomic ener- 
gy or for manufacturing equipment for 
this purpose; it would be quite as improper 
for them to communicate details of the 
design of aircraft that they have seen as 
this is now for factory inspectors employed 
for various purposes by governments. The 
inspectors would not attempt to carry out 
what, in manufacturing practice, is known 
as 100 per cent inspection. Instead they 
would follow up significant clues and they 
would be advised by the organizers of the 
inspection system of any technical fea- 
tures connected with the existing processes 
which would be likely to lead to the dis- 
closure of illicit plants. They would, how- 
ever, carry out a complete check on the 
distribution of essential raw materials 
from known sources of supply and on any 
active materials produced by, or extracted 
from known plants. 


It is clear that a large number of men 
and women would have to be employed, but 
the number would be small in comparison 
with the numbers at present employed on 
civil police duties. Only a small fraction 
of these men need be skilled scientists. 


It is necessary to ensure that the task 
of the inspectors should be made as simple 
as possible. To bring this about the rec- 
ommendations made in the Acheson Report 
referred to above, offer a useful starting 
point. This report suggests that all activi- 
ties associated with the production of 
atomic energy should be classified into 
“dangerous” activities—carried out exclu- 
sively by the United Nations Atomic Ener- 
gy Commission—and “safe” activities— 
carried out by national or private bodies 


under license to United Nations Atomic 
Energy Commission. 


The dividing line between “safe” and 
“dangerous” categories would need to be 
defined with great care and be capable of 
re-definition from time to time to allow for 
the possibility of new developments. 


It is suggested in the report that all 
processes involving the mining of uranium 
and thorium ores and the production of 
“denatured” fissionable material would be 
classified as dangerous. Small scale re- 
search activities using “denatured” fission- 
able material would certainly be classified 
as safe. 


The definition of legal and illegal ac- 
tivities along the lines such as these should 
go a long way toward simplifying the 
tasks of inspection. 


PART IV 

We have stressed the importance of es- 
tablishing international confidence as a 
result of a working system of inspection, 
and in this connection the free movement 
and exchange of scientific personnel is a 
very important factor. We believe that 
this single measure would go a long way 
towards relieving the present difficulties. 
There is no doubt that scientists of all 
nations will collaborate if they are per- 
mitted by their governments to do so. It 
might be argued that full international 
collaboration of scientists existed before 
the last war and did not prevent it, but it 
must be borne in mind that as a result of 
recent developments, and of the develop- 
ment of atomic energy in particular, sci- 
entists now have a clearer realization of 
their responsibilities and easier access to 
their governments, and if they were per- 
mitted to associate they would be able to 
contribute more to international under- 
standing than they could do in the past. 
We wish, therefore, to urge very strongly 
immediate measures to restore and en- 
courage the free exchange of scientists. 


CONCLUSION 

In conclusion we wish to pledge the 
active support of the signatories of the 
present statement to a scheme similar to 
the one recommended by us. We would 
again point out that this line of approach 
is similar in principle to that embodied in 
the report of the Acheson Committee al- 
though that report represents a much more 
comprehensive study of the whole problem. 


We, therefore, wish to go on record also 
in support of the recommendations made 
in the Acheson report and to urge on the 
United Nations Atomic Energy Commis- 
sion the necessity for the adoption of some 
control mechanism based on them. 


It is our conviction that practically all 
scientists in the world will likewise be 
ready to do their utmost to help in working 
out the details of and in implementing 
such a scheme. 
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The Application of Isotopes to Biology 


1. INTRODUCTION 

Recent spectacular advances in the pro- 
duction and separation of isotopes can be 
expected to have a pronounced impact on 
the biological sciences. It is the purpose of 
this article to present in a general way 
the nature of researches made possible by 
present developments in nuclear physics 
and, so far as is possible in the space 
allotted, to elaborate with specific exam- 
ples the manner in which the basic data of 
biology may be enriched and expanded. 


The central feature in the methodology 
to be discussed is the “labelling” of various 
elements involved in metabolism. The fact 
that all chemical elements found in nature 
consist of isotopic mixtures which always 
have the same composition despite wide 
diversity in source materials and chemical 
treatment employed, renders possible the 
preparation of these “labelled” or “tracer” 
samples. It is necessary only to change 
artificially the isotopic composition of a 
given element to obtain a sample which can 
be distinguished from any ordinary sample 
of the same element. As an illustration one 
may cite the important case of carbon 
which in the natural state consists of two 
isotopes with masses 12 and 13, the latter 
always being present in an abundance of 
approximately 1.06 per cent. Radioactive 
carbon isotopes of mass 11 and mass 14 
do not exist in nature but can be produced 
by various nuclear reactions in the cyclo- 
tron or the uranium pile. A sample of 
“tracer” carbon results when ordinary car- 
bon either is enriched with the rare stable 
C13 isotope, or provided with a_ small 
amount of the radioactive isotopes C!! or 
C14, Wherever the extra isotope is found 
later, it shows where the carbon went as 
a whole. 


When the tracer used is a stable isotope, 
the isotopic analysis of samples is carried 
out with a mass spectrometer in which 
isotopes of different mass are separated by 
ionization, acceleration in an electric field 
and defiection by a magnet: The heavier 
the atom, the less strongly it is deflected 
from its path. Various highly sensitive 
detecting devices (Geiger-Miiller counters, 
electrometers, electroscopes) are available 
for determination of radioactive tracer 
isotopes since every one of them emits its 
own characteristic radiation. Very pos- 
sibly, one of the foremost contributions of 
the atomic bomb project to the proper 
exploitation of tracer techniques will turn 
out to be the development of rugged, sensi- 
tive assay apparatus representing a con- 
siderable improvement on instrumentation 
now available. 


2. BIOCHEMICAL APPLICATIONS 

At the biochemical level, the biologist 
is interested in questions associated in 
what is rather arbitrary called “intermedi- 
ary metabolism.” The fate of a particular 
molecule, such as glucose, in the metabolic 
process and the manner in which the com- 
ponent atomic groupings in such a molecule 
are used as energy sources and structural 
materials, are problems which the bio- 
chemist must solve by experiments with 
cells, extracts or pure reagents in the 
test tube. From such knowledge, obtained 
by the biochemist, the physiologist is en- 
abled to undertake research into the man- 
ner in which metabolic reactions are or- 
ganized into the overall cell economy, so 
that differentiation and growth proceed 
within the proper limits. 


Progress in the understanding of chem- 
ical mechanisms involved in metabolism 
has advanced spasmodically and at an un- 
satisfactory rate because except in rare 
instances no direct experimental approach 
to intermediary metabolism was possible 
without the basic ability to discern the 
fate of a given atom or atomic grouping 
once it had disappeared into the metabolic 
‘“pool”—for example, after it has been 
consumed and digested by an animal. Thus, 
the carbon of an ingested sugar molecule 
could not be distinguished from the pre- 
viously present cellular carbon, nor could 
there be made a further distinction as to 
which of the half dozen carbon atoms 
present in each sugar molecule were in- 
corporaied into protein or glycogen, and 
which went into excretory material and 
how rapidly this incorporation or excretion 
took place. In principle such difficulties 
disappear when it is possible to label at 
will whichever carbon in the substrate fed 
is of interest. Similar considerations hold 
of course for other body elements such as 
nitrogen, hydrogen, phosphorus, oxygen, 
ete. 


The use of the tracer technique in the 
investigation of intermediary metabolism 
can be illustrated by a research in the 
fermentation of glucose by the micro- 
organism Clostridium thermo-aceticum 
(Barker and Kamen). The net result of 
this fermentation is represented by the 
breaking of a molecule of glucose (C,Hi:0.) 
into three molecules of acetic acid (3CH,- 
COOH). Such a complete conversion of 
sugar into acetic acid is striking since 
usually, the fermentation of a molecule of 
a sugar produces at least one molecule of 
carbon dioxide (CO.) for every molecule 
of a “two-carbon compound,” such as 
acetic acid or alcohol (C-H;OH). By adding 
isotopically “labelled” CO. to the substrate 
(glucose) and allowing fermentation by 


Martin D. Kamen 


Clostridium thermo-aceticum to proceed, 
it is a simple matter to show that in this 
fermentation, too, the process first leads to 
the liberation of carbon dioxide, but that 
in a second 


step, carbon dioxide is re- 
absorbed and reduced to acetic acid. This 
is shown by the fact that one-third of the 
carbon in the acetic acid produced is found 


*to be “labelled,” although no labelled car- 


bon was contained in the glucose used. 
To explain this, one has to assume that 
glucose (non-labelled) was first converted 
into two thirds acetic acid (non-labelled) 
and one third 
belled); the 
then 


carbon (non-la- 
dioxide 
mixing with the large 
excess of labelled carbon dioxide provided, 
and the product of mixing (practically 
100% labelled) then was converted to 
acetic acid (labelled). The application of 
tracers has thus revealed that a third of 
the acetic acid produced in the fermenta- 
tion by this bacterium arises from carbon 


dioxide 
non-labelled carbon 
underwent 


dioxide and not from sugar—an important 
feature which would otherwise have re- 
mained hidden. The “co-utilization” of 
carbon dioxide in this biochemical reaction 
is of great interest, since it establishes a 
pattern by which the allegedly “inert” 
carbon dioxide can often be involved in 
biochemical syntheses in bacteria and ani- 
mals. (Until recently, the capacity of using 
carbon dioxide for organic synthesis was 
considered as a 
plants). 


prerogative of green 


The hypothesis that a particular com- 
pound occurs as a fleeting intermediate in 
a complex biochemical process can often 
be established by adding a sample of this 
compound (non-labelled) and allowing the 
metabolism of a labelled substrate to occur. 
If the hypothesis is correct, re-extraction 
of the added compound will result in find- 
ing it labelled, because the “labelled” inter- 
mediate produced in the metabolic process, 
will have mixed with it before being con- 
sumed in the next step of the reaction. 
Thus, in mammalian liver, fatty acids are 
observed to be converted to acetoacetate. 
This is not observed to be the case in 
kidney. The possibility that acetoacetate 
is actually formed in kidney but is further 
metabolized too rapidly to be detected by 
ordinary means was investigated by Medes, 
Weinhouse and Floyd by means of iso- 
topically-labelled carbon. They found proof 
that acetoacetate is, indeed, formed -in 
kidney as in liver. 


The foregoing examples illustrate a gen- 
eral technique which can be advantageous- 
ly applied to many formidable and in many 
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ases hitherto insoluble problems of detec- 

tion and analysis. It is possible not only 
to detect extremely small quantities of 
biological intermediates by appropriate ex- 
tension of isotopic dilution techniques, but 
this method can also be developed as a 
powerful aid in quantitative analysis. Thus, 
Rittenberg and his associates have used 
isotope dilution techniques to resolve the 
formidable difficulties present in analysis 
of products of protein decomposition. Pro- 
teins, when hydrolyzed, (decomposed by 
heating in water) yield a mixture of 
amino acids varying in number up to 20 
or more. For few of these important com- 
pounds are any specific chemical reagents 
available. To determine the amount of each 
amino acid produced, one must separate it 
completely in a pure state by some frac- 
tionation procedure. Quantitative separa- 
tion and purity are usually contradictory 
requirements. This difficulty can be ob- 
viated by use of an isotopic dilution tech- 
nique. Suppose one desires to estimate 
glycine—a common amino acid—in a cer- 
tain protein. A known amount of glycine, 
containing labelled carbon, is added to the 
mixture obtained by hydrolysis of the pro- 
tein and, after allowing time for equilibra- 
tion with the unlabelled glycine already 
present in the mixture, the added com- 
pound is isolated again and purified. The 
analysis of the isotopic composition of this 
re-extracted glycine is sufficient to deter- 
mine how much glycine was present in the 
mixture. For example, if we added 1 g. 
labelled glycine, and found that after re- 
extraction, the glycine was only 50% la- 
belled, this proves that the mixture con- 
tained 1 g. non-labelled glycine. Only a 
small sample is required for isotopic analy- 
sis so that large losses in re-extraction and 
purification can be tolerated. Nor is far- 
reaching purification of the sample re- 
quired. 

In another direction, the isotope tech- 
nique can be used in conjunction with 
other physico-chemical procedures to estab- 
lish the physico-chemical characteristics of 
biological substances under conditions 
where ordinary techniques cannot be ap- 
plied. Thus, intermediates formed from 
labelled carbon dioxide in the process of 
photosynthesis, although of unknown chem- 
ical composition, have been subjected to 
centrifugation and diffusion procedures 
using the labelled isotope as an indicator 
for determination of sedimentation and 
diffusion constants. (Ruben and Kamen) 
From such measurements it has been pos- 
sible to infer that the molecular weight 
of the first molecules formed from carbon 
dioxide in photosynthesis is high (over 
1000), thus excluding most mechanisms 
for this process suggested in the past since 
these invoked small molecules like formal- 
dehyde, oxalic acid, etc. 

This cursory discussion of the biochem- 
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ical applications is obviously far from 
complete. To adequately discuss the appli- 
cations made to date would require a large 
text. Notable contributions have been made 
in carbohydrate and protein metabolism, 
in fat synthesis, photosynthesis, assimila- 
tion of carbon dioxide, etc., in spite of a 
minimal supply of isotopic material. With 
the emergence of the uranium pile as a 
tremendously powerful neutron source, it 
can be predicted that the availability of 
such important tracers as C14, H3, P82, 
$35, etc., will be increased many orders of 
magnitude. Thus, we can expect a much 
more extensive exploitation of tracer tech- 
niques in biochemistry than that hitherto 
possible, 


3. PHYSIOLOGICAL APPLICATIONS 


The discussion has centered so far 
around the application of tracer isotopes 
at the biochemical level. In this section we 
will consider researches concerned with 
the interaction of cellular constituents at 
the physiological level and the role indi- 
cated for the tracer technique in such 
researches. 


In studying the relation between living 
cells and their environment one is con- 
fronted immediately with the processes 
grouped under the term permeability— 
meaning the rate at which metabolites and 
in particular mineral constituents, pene- 
trate through the walls of living cells. If 
as a specific case, one considers the entry 
of potassium and sodium into cells there 
arises a vexing problem: If cells are 
immersed in a solution containing potas- 
sium and sodium ions, potassium is con- 
centrated preferentially inside the cell 
whereas sodium is not. To explain this, 
one could assume that the cell wall is a 
“semipermeable” membrane which exhib- 
its “selective” permeability for potassium; 
in other words one could postulate a 
mechanism which permits potassium but 
not sodium ion to pass through the wall. 
It can be shown, however, that no strictly 
physical force can be generated at the cell 
boundary to permit such selectivity. As 
an alternative, one can imagine a process 
in which the two ions penetrate equally 
easily through the wall, but potassium is 
bound preferentially in some organic link- 
age inside the cell and sodium is not. This 
hypothesis assumes that the cell walls are 
permeable to both ions, but that only po- 
tassium accumulates inside because it en- 
ters into a metabolic process. A direct 
test of the two alternative hypotheses is 
made possible by the use of labelling tech- 
nique. From studies of penetration of 


radio-active sodium and potassium into 
cells (Cohn, Fenn, Bruess and others), it 
was concluded that no selective permeabil- 
ity is involved, since both kinds of ions 
actually were shown to enter the cell with 
about equal ease. It is thus confirmed that 
the mechanism of accumulation of potas- 


sium inside the cells must be a “chemical” 
one. 

The study of absorption, excretion and 
distribution of “trace” elements such as 
cobalt, zine, copper, ete., (very small quan- 
tities of which are known to be essential 
for the survival of organisms), in various 
organs, practically demands the use of the 
radioactive tracer technique because of the 
extremely minute quantities of such ele- 
ments which must be assayed. Here again 
many interesting results have been re- 
ported, a description of which must be 
foregone for lack of space. 

Of fundamental interest to physiologists 
is the establishment of biological mech- 
anisms postulated from cell extract work 
of the biochemist. A powerful tool for 
such investigations is provided by the 
tracer method since by the use of labelled 
atoms it becomes possible to follow. the 
tranfer of atomic groupings from one cellu- 
lar fraction to another under physiological 
conditions and thus to check inferences 
drawn from researches conducted on cell 
extracts. As an example one may cite 
recent studies on the phosphate binding 
mechanisms in yeast cells. Spiegelman has 
shown that yeast cells which usually fer- 
ment glucose, but not galactose can acquire 
the ability to ferment galactose if incu- 
bated with this sugar in the presence of a 
minimal quantity of glucose. In the process 
of this “adaptation” to galactose a new 
enzyme is formed, which transforms galac- 
tose phosphate (formed as the first inter- 
mediate) to glucose phosphate which can 
be fermented by the enzymes present pre- 
viously. It is also found that in the pres- 
ence of certain agents such as sodium 
azide or dinitrophenol, adaptation does not 
occur. To elucidate this interesting ob- 
servation one may conveniently invoke a 
tracer procedure, using radiophosphorus 
to study changes in phosphate metabolism 
brought about by these inhibiting agents. 
If yeast cells are suspended in a glucose 
medium containing labelled phosphate in 
the presence of azide, it is found that 
although the rate of fermentation of glu- 
cose remains essentially unaltered, the 
turnover of phosphate (entry of radio- 
active phosphorus into the cells) is less 
than two per cent of that found in the 
absence of azide. When all cellular phos- 
phorus-containing components of yeast are 
labelled it is found that the azide acts to 
prevent migration of phosphate groups 
from the nucleoprotein fraction. On the 
basis of these and other observations, with 
tracer carbon and nitrogen it should be 
possible to supply useful data not only for 
the understanding of specific problems 
such as adaptation to galactose, but for 
the solution of many fundamental prob- 
lems, @.g.: 

(1) The mode of formation cf enzymes 

in cells. 


(2) Mechanisms for maintenance of 
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normal enzyme constitution. 
Mechanism for alteration of enzyme 
constitution during adaptive proc- 
esses as well as onset and mainte- 
nance of abnormal metabolic proc- 
esses. 


Obviously, the elucidation of such prob- 
lems is of the utmost importance in de- 
veloping a rational basis for therapy of 
metabolic disturbances which result in 
abnormalities such as leukemia, cancer, etc. 


Turning to yet another phase of tracer 
work at the physiological level there may 
be mentioned the extension of histochem- 
ical techniques by use of radioactive tracer 
molecules. Histochemical studies seek to 
determine distribution of reactive biologi- 
cal groupings either within the cell, within 
aggregates of cells or in the intact 
organism. Usually this is accomplished by 
staining techniques. The method can be 
more widely developed by the exploitation 
of the photographie effect of the radiations 
emitted from radioactive tracer atoms 
used to label specific molecules. The ex- 
perimental procedure involves preparation 
of a tissue section after dosage with the 
labelled molecules. This is followed by 
production of the photographic image of 
the radioactivity distribution by placing 
the section in close contact with a photo- 
graphic film. Alternatively, activity can 
be mapped with the use of a slit scanner 
and Geiger counter if more sensitivity is 
required. When a photographic image is 
involved this method is termed the “radio- 
autograph” technique. It has a long his- 
tory in radiochemistry having been used 
for the study of precipitation processes in 
crystals early in the century. The move- 
ment of mineral metabolites in plants has 
been studied in this manner (Stout, Gus- 
tafson). Obvious applications of interest 
to the clinician arise from the existence of 
such a technique. The localization of iodine 
in normal and abnormal thyroid has been 
studied (Means, Hamilton and Soley) and 
certain limited applications in therapy and 
diagnosis already indicated. 


The extension of this technique to the 
study of metabolite distribution in single 
cells shows promise of creating a new field 
in histochemistry. The ultimate limit in 
resolution is probably not quite that 
reached in the electron microscope since 
in order to obtain sufficient activity in 
microscopic areas for photographic pur- 
poses enormous activities must be admin- 
istered to the whole cell with consequent 
pathological manifestations. Furthermore, 
the grain of the photographic emulsion 
washes out detail. It is not possible at 
present to focus the radiations and mag- 
nify the radio-image by use of an instru- 
ment such as the electron microscope be- 
cause of the continuous beta-ray energy 
spectrum emitted. It is possible that with 
radiohydrogen which has a very low ener- 
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UN ATOMIC ENERGY COMMISSION 
CALLED TOGETHER 

The UN Atomic Energy Commission is 
to hold its first, open meeting on June 14. 
The American delegation, headed by Ber- 
nard Baruch, who has now assembled a 
considerable staff of technical and scien- 
tific advisers headed by Prof. Tolman, is 
working on a declaration of American 
policy, which will have to be approved by 
State Department and President before it 
can be presented to the Commission. If 
this policy paper is not in final form by 
June 14, the Commission may have to ad- 
journ for a time after its opening meeting. 

Secretary General Trygve Lie, in a let- 
ter dated June 3, addressed to the com- 
mission’s members, emphasized that each 
member should be represented by the dele- 
gate whose name had previously been for- 
warded to him by his respective Govern- 
ment. Because of the limited accommoda- 
tions at the council table, he requested 
that each delegate be accompanied by not 
more than four advisers or associates. 

The first item on the agenda for the 
opening meeting will be an address by the 
Secretary General, to be followed by his 
proposal of a provisional chairman, re- 
marks by the provisional chairman and 
the adoption of the provisional agenda. 
Other items on the agenda are the consid- 
eration and adoption of the principles 
governing the chairmanship of the com- 
mission, the selection of the chairman, 
consideration of rules of procedure and 
members’ credentials and the appointment 
of a committee to deal with rules of pro- 
cedure. 


gy radiation this difficulty can be circum- 
vented. A possible application here could 
be the labelling of carcinogens (cancer- 
producing chemicals) and other interest- 
ing molecules with radiohydrogen. The 
localization of such molecules in various 
areas of the organism or inside single cells 
might be determinable with an 
electron microscope” 
type. 

Only passing mention of possibilities in 
the field of radiobiology and radiotherapy 
is possible within the scope of this article. 
It is apparent that with a variety of radia- 
tions carried by specific chemical elements, 
the radiobiologist is enabled to greatly ex- 
tend studies on the relation of radiations to 
cell function, particularly in regard to the 
effects attendant on localization of radia- 
tion in specific portions of the cell. All of 
the biochemical and physiological studies 
on cell function must be correlated with 
the mode of action of radiations to which 
a cell is exposed. Little has been done in 
this field because of our scanty knowledge 
of intermediary metabolism. To the radio- 
therapist the possibility of localization of 
any desired radiation in any desired por- 
tion of the organism under treatment is 
the main objective. Here again potentiali- 


“auto- 
technique of this 


THE MeMAHON COMMITTEE 
HEARINGS ON INTERNATIONAL 
CONTROL DELAYED 

The Senate Special Committee on 
Atomic Energy had planned to start new 
hearings, this international as- 
pects of the atomic energy problem, soon 
after the McMahon bill was reported out 
to the floor. Two months have passed, 
but the hearings have not been taken up. 
The Washington correspondent of the 
Christian Science Monitor, William H. 
Stringer, reported on May 23, that the 
hearings are being delayed by the State 
Department and the White House be- 
cause of possible interference with the 
development of plans by Mr. Baruch and 
his group. According to Mr. Stringer, 
Mr. Baruch “does not want the applecart 
to be upset by front-paged hearings while 
he is conducting delicate negotiations 
with Russia, Britain and other powers.” 


time on 


McMAHON BILL PASSES THE 
SENATE 

In a sudden burst of action, the Senate 
on Saturday, June 1, passed by voice vote 
and almost without debate, the McMahon 
bill for national control of atomic energy, 
practically in the form in which it was 
reported in issue No. 9 of this Bulletin. 
All effort must now be concentrated on 
preventing the bill from being stalled or 
disfigured in the House of Representatives. 
It first goes to the Military Affairs Com- 
mittee, whose Rep. Andrew 
May (Kentucky) apparently would like to 
amend the MeMahon bill until it looks like 
the old May-Johnson bill. The Committees 
on Civilian Control of Atomic Energy and 
the other organizations which have been 
so succesful in bringing the McMahon bill 
through the Senate, have one more task 
cut out for them—to pilot the bill through 
the House before the summer recess. 


Chairman, 


ties are great but experimental progress is 
limited by lack of trained personnel and 
isotopic material. One may mention the 
use of radio-iodine, radio-phosphorus, ra- 
dio-sodium, and radio-manganese as agents 
in improved 
leukemia, 


therapeutic procedures for 
Graves’ polycythemia 
vera and a variety of granulomatous and 
lymphomatous conditions. 


disease, 


The foregoing, in all too brief fashion, 
indicates some potentialities of the tracer 
technique in the field of biology, funda- 
mental and applied. It is quite evident 
that the armamentarium of the biologist 
is vastly enhanced with this offshoot of 
nuclear physics. It is not surprising that 
so eminent a physiologist as A. V. Hill 
has characterized the tracer technique as 
the most significant advance to occur in 
biological instrumentation since the advent 
of the microscope. 
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Acheson Report and Chicago Draft Convention 
.E. Rabinowitch 


plans develop schemes which, despite their 
general similarity, differ to a certain ex- 
tent in administrative structure, in the 


In issue No. 8 of the “Bulletin,” we 
printed a condensation of the Lilienthal- 
Acheson Report on international control 
of atomic energy and a preliminary ver- 
sin of a draft convention on the same 
subject, prepared at Chicago by a group 
of scientists and social scientists under 
the leadership of Prof. Quincy Wright. 
This Draft has since been slightly revised 
to give a clearer formulation of the basic 
policies, particularly where these policies 
differed somewhat from those recommend- 
ed in the Lilienthal-Acheson Report. Since 
the complete Draft cannot be reprinted 
here, we must refer the reader to its 
forthcoming publication in pamphlet form; 
in the present article, an analysis is at- 
tempted of the similarities and differences 
between the State Department report and 
the Chicago draft in its revised form. 

The “Draft for a Convention on Atomic 
Energy” was prepared quite independently 
of the report of the Lilienthal Board. It 
is therefore of some significance that in 
major outlines, the two plans are largely 
in accord. This can be taken as an indica- 
tion of the extent to which the actual facts 
of the situation point to definite conclu- 
sions and make alternative solutions diffi- 
cult if not impossible. 

The similarity of the two plans is largely 
due to the fact that both are based on the 
same two fundamental premises: 

(1) No national or international organi- 
zation can be permitted to produce or own 
atomic bombs (except perhaps for pur- 
poses of scientific experimentation) ; 

(2) Activities such as large-scale pro- 
duction of fissionable materials, which can 
easily be converted to the production of 
atomic bombs, must be taken out of the 
hands of national or private operators, and 
made a monopoly of an_ international 
agency. 

There seems to be no illusions about the 
fact that if war is ever again allowed to 
break out, atomic bombs will ultimately 
be used, even if they were outlawed and 
non-existent before the beginning of the 
hostilities. The argument for eliminating 
the bombs by international agreement even 
without the establishment of a world com- 
munity in which wars are impossible, rests 
therefore on the influence which the exist- 
ence of atomic weapons in peace will have 
on the probability of another war. 

That uncontrolled possession of atomic 
bombs by national states will enhance in- 
ternational friction and may become the 
main psychological cause of a new war, is 
a widely held opinion. Being a political 
prognostication, it is difficult to prove. 
Those who see the future differently and 


12 


believe that the possession of atomic bombs 
by all major nations will have a sobering 
influence and serve as a deterrent to war, 
have no reason to seek international con- 
trol of atomic energy. Inversely, all who 
feel that international control is neces- 
sary, eo ipso acknowledge that they con- 
sider possession of atomic bombs by sep- 
arate nations as a dangerous threat to 
peace. 

This point of view is shared by the 
authors of the State Department Report 
as well as by those of the Chicago Draft 
Convention. 

If it is admitted that atomic bombs shall 
not be allowed in uncontrolled possession 
of individual nations, the question arises 
whether they should be outlawed alto- 
gether, or given exclusively to an interna- 
tional armed force (or perhaps distributed 
to member nations as trustees of the UN, 
according to some pre-established ratio). 
Arguments against any such plan were 
summarized by Prof. E. Shils in an arti- 
cle in No. 9 of the Bulletin. Both the 
Lilienthal report and the Chicago Draft 
Convention are based on the postulate that 
atomic bombs must be outlawed for all 
purposes—as international police or sanc- 
tion weapons not less than as weapons of 
“ordinary” warfare between nations. 

* ok 


Some recently suggested atomic energy 
control plans have been limited to the pro- 
hibition of the possession of atomic weap- 
ons by individual nations, supported by 
effective inspection; in other words, they 
left the production of fissionable materi- 
als (from which atomic bombs are made) 
entirely in private or national hands. Ev- 
ery nation was to be permitted to produce 
as much plutonium or U235 as it sees fit, 
provided the products all went into peace- 
time devices such as power plants, and 
none was used for actual bomb production. 
However, as far as the effect on interna- 
tional relationships is concerned, uncon- 
trolled national production of fissionable 
materials is not much different from un- 
controlled production of bombs, since the 
assembly of fissionable materials into 
bombs is a minor technical operation com- 
pared to the production of these materials. 
Therefore, both the State Department Re- 
port and the Chicago Draft Convention 
add to the prohibition of bombs, a second 
prohibitin—that of national or private 
production of fissionable materials. 

* * 

Starting with the two common basic 
postulates—that no atomic weapons should 
be permitted to anybody, and that activi- 
ties which can easily lead to production 
of such weapons shall not be permitted to 
national or private operators—the two 


exact delimitation of international and 
national activities, and the contemplated 
sequence of developments which are to 
lead to the final stable state. In the ad- 
ministrative sphere; the Lilienthal Board 
proposes a single agency—the Atomic De- 
velopment Authority, or ADA, combining 
policy-making, developmental, and control- 
ling and inspectional activities. This 
agency apparently is planned to be large- 
ly autonomous in its relation to the UN. 
The Chicago Draft, on the other hand, at- 
tempts to fit the international Atomic En- 
ergy Agencies into the UN structure. It 
suggests three separate bodies—one for 
policy-making, one for research and devel- 
opment, and one for control and inspec- 
tion. Acknowledging that policy decisions 
in the field of atomic energy—such as 
whether private and national atomic power 
installations shall be permitted, what 
rights of control and inspection shall be 
conceded by the individual nations, wheth- 
er national quotas for the production of 
fissionable materials shall be established, 
and so on—are eminently political deci- 
sions, the authors of the Draft Conven- 
tion believed that it would be impractical, 
under the existing conditions, to delegate 
the making of these decisions to an agency 
not closely related to the Security Council 
of the UN. The Draft therefore suggests 
that the atomic policy planning shall be 
the function of a permanent Atomic Ener- 
gy Commission of the UN, set up under 
the Security Council in the same way as 
the present preparatory Atomic Energy 
Commission—i.e. consisting of delegates 
appointed by the governments of the na- 
tions members of the Security Council 
(plus Canada when it is not member of 
the Council). On the other hand, the car- 
rying out of the policies laid out by the 
Atomic Energy Commission, and adopted 
by the Security Council, and the control 
of compliance of individual nations with 
these policies, is given, in the Draft, into 
the hands of an Administrative Commis- 
sion and an Inspection Commission, both 
established on the same basis as the Inter- 
national Court of Justice, i.e. consisting of 
individuals nominated by single nations, 
but elected jointly by the Security Council 
and the General Assembly of the UN. The 
idea is to give the administration and in- 
spection into the hands of bodies enjoying 
the highest possible reputation for impar- 
tiality—agencies which will owe primary 
loyalty to the UN as a whole, rather than 
to the individual member states. 
* * * 


The final scope of internationalized 
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atomic energy activities is somewhat nar- 
rower in certain areas and wider in others 
in the Draft Convention than in the State 
Department report. 

A narrower field of international oper- 
ation is provided in the Draft in the field 
of mining, where only the main uranium 
and thorium mines, (i.e. those mines which 
will provide the raw materials for the 
large-scale production of fissionable mate- 
rials) are to be operated by the Interna- 
tional Agency. The mines which can pro- 
duce only small amounts of uranium or 
thorium (e.g. as by-products of vanadium 
mining) are to be licensed for private or 
national operation, subject to inspection 
to check whether any uranium and thori- 
um actually are mined and refined, and if 
this is the case, to ensure the delivery of 
these products to authorized purchasers. 

The large-scale production of fissionable 
materials is, in both plans, completely 
monopolized by the international agency. 

Large-scale atomic power production is 
treated somewhat differently in form, but 
not in substance. The State Department 
plan professes explicitly the belief that 
denaturing, plus enforcement of designs 
which will make the utilization of power 
plants for the production of additional 
fissionable material impossible, plus occa- 
sional inspection of these plants by the 
agents of the ADA, will permit the classi- 
fication of power production as a “safe” 
activity. The report acknowledges, howev- 
er, that this belief is by no means a cer- 
tainty, and that the whole question will 
have to be re-examined more closely later. 
It points out that time for re-examination 
will be available because several years will 
elapse before atomic power production on 
the basis of accumulated reserves of fis- 
sionable materials, will become a practical 
problem. 

The Draft Convention makes no similar 
optimistic predictions, but simply states 
that the Atomic Energy Commission will 
have to decide sooner or later whether 
power production can be licensed to nation- 
al or private operators, or whether it will 
have to become a monopoly of the interna- 
tional agency. 

In this connection, a misunderstanding 
should be corrected. It seems to be widely 
believed that prior to the Lilienthal board 
report, the possibility of denaturing fis- 
sionable materials was not taken into con- 
sideration in the discussion of internation- 
al control. The perusal of the “Report to 
the Secretary of War” of June 11, 1945, 
reprinted in No. 10 of the Bulletin of 
Atomic Scientists, shows that even at that 
early date, scientists were aware of the 
possibility of denaturing. This possibility 
has been in their minds when they first 
proposed international control of atomic 
energy, more than a year ago. However, 
as stated in many authoritative comments 

to the Lilienthal report (cf. Bulletin No. 8, 


p. 10 and No. 9, p. 11) denaturing is by 
no means a panacea, but merely one of 
several safeguards that taken together 
may make atomic power production by 
private or national agencies “safe.” The 
second of these safeguards has received 
much less attention — the limitation of 
power plants in private or national oper- 
ation to designs which do not permit one 
to obtain new fissionable materials as by- 
products of power production. The eco- 
nomical and technical possibility of en- 
forcing such designs is a problem which 
will have to be faced together with the 


problem of the practical feasibility and 
effectiveness of denaturing. 
* * 
Control and inspection problems are 


treated in the Lilienthal report in a some- 
what summary fashion. The main stress 
is laid on the reduction of inspection to 
“tolerable” dimensions, and its intertwin- 
ing with the constructive functions of the 
ADA. It is acknowledged in the Report 
that inspection of a more “police-like” 
type cannot be entirely avoided, but no 
detailed analysis of the scope of the re- 
quired inspectional activities is attempt- 
ed, and no special administrative set-up 
is provided to take care of these activities. 

The main type of “policing” which will 
be required if the State Department board 
plan is carried out, is the inspection of 
mines, intended to make sure that no uran- 
ium or thorium are produced outside the 
ADA-owned or operated mines. No details 
are given in the report as to how the cer- 
tainty that no clandestine mining is tak- 
ing place will be achieved, except for the 
suggesiion of a world-wide prospecting 
for radioactive minerals under the aus- 
pices of the ADA, which presumably shall 
produce a complete “inventory” of world 
resources of radioactive raw materials. 

The Lilienthal Board Report apparent- 
ly assumes that raw material control will 
be so reliable as to make regular inspec- 
tion for clandestine factories of fissionable 
materials (isotope separation plants and 
plutonium production piles) unnecessary. 
It consequently makes no provision for 
such inspection as a normal function of 
the ADA, but merely gives the ADA the 
right to appeal to the International Court 
for permission to inspect any activity 
which might be brought to its attention 
and which it suspects to be “dangerous” 
—provided a prima facie case can be 
established for this suspicion. 

Inspection is again considered by the 
Lilienthal veport as necessary in the 
“third stage” of the atomic energy devel- 
opment—the private power production on 
the basis of denatured materials. In this 
stage, security must be provided against 
clandestine conversion of such power 
plants to the production of fissionable 
materials, as well as against diversion of 
denatured materials to clandestine isotope 


separation plants for reconversion 
explosives. 


into 
It is suggested in the report 
that this inspection can be achieved by 
occasional visits of ADA-engineers, who 
will simultaneously act as technical ad- 
visors to the power plant operators. 

The conditions envisaged in the Report 
are summarized in the following scheme: 

Inspection in Lilienthal Report 


Stage 1 Production of Complete, fool- 
Raw Materials proof system of 
control and _ in- 


spection must be 
devised 
Production of No inspection ex- 
Fissionable Ma- cept after appeal 
terials to International 
Court for war- 
rant with prima 
facie evidence for 
evasion 
Inspection by 
ADA engineers in- 
cidental to their 
advisory activities 


Stage 2 


Stage 3 Power Production 


from Denatured 
Materials 


The main doubts which exist among sci- 
entists as to the sufficiency of safeguards 
provided in the Lilienthal report pertain 
to the limitation of inspection activities 
to those shown in the table. (We refer 
here only to the safeguards which will 
operate after the plan has become fully 
operative. The transitional period poses 
many other problems of safeguarding se- 
curity; some of which will be discussed be- 
low). 

There seems to be widespread agreement 
with the thesis that raw materials control 
is the easiest and therefore most important 
method of achieving a considerable degree 
of control over the whole atomic energy 
situation. The methods of mining control 
have been analyzed in several memoranda 
reprinted in the Bulletin (cf. issues 2, 5 
and 6). The potential importance of a 
periodic aerial survey of a considerable 
part of the earth’s surface was particu- 
larly emphasized in an article by Prof. 
Jerome Fisher (cf. Bulletin No. 5). This 
kind of inspection appears to be very effi- 
cient in detecting illicit mining, and could 
be put into operation with a minimum of 
personnel and equipment, and without in- 
tolerable interference with national sov- 
ereignities in the air. 

However, while there is general agree- 
ment on the importance of mining controls, 
there is a divergence of opinion as to 
whether the degree of safety achieved by 
this method alone could be sufficient to 
dispense with any general provisions for 
the inspection of industrial plants and lab- 
Many feel that the latter is 
necessary as a “second line of defense,” 
to make evasion of mining controls less 
tempting. The Chicago Draft Convention 
provides for an Inspection Commission, 
which should have the right to send its 
inspectors not only into mines and refiner- 
ies, but also into industrial buildings or 
installations of specified types in every 
country. These inspectors are to be re- 
cruited from all countries and work in in- 
ternational teams. Prof. Teller* suggests 


oratories. 
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that one should rely even more heavily 
on inspection. His proposal requires that 
each country shall have the right to send 
any number of its agents as investigators 
into any country, provided (a) that the 
country which sends the agents is pre- 
pared to pay the costs and (b) that tne 
agents are found acceptable to the ADA, 
which enrolls them as its inspectors, and 
gives them its protection. Prof. Teller 
apparently thinks that the presence of a 
large number of freely circulating, inter- 
nationally protected foreign agents will 
make evasion too risky even if these 
agents are not given an explicit rigat of 
entry into buildings, plants and labora- 
tories. Whether such a general breakdown 
of barrie:s to free travel between individ- 
ual countries would be more effective than 
specific inspectional activities by a much 
smailer number of ADA agents with ex- 
plicit powers of entry and investigation, 
is a question to which diiferent answers 
will be given. In practice, the choice be- 
tween “‘police-like” inspection by a limited 
number of UN inspectors and the “flood 
of publicity” method proposed by Dr. Tel- 
ler, will have to depend on which procedure 
is more likely to prove acceptable to all 
nations, rather than which would theo- 
retically provide a higher degree of pro- 
tection. The authors of the Draft felt that 
a nation might be less reluctant to admit 
a limited number of authorized UN inspec- 
tors, than to throw its doors open to a 
large number of agents of all other na- 
tions, even if all these agents were oper- 
ating under the sponsorship of a single 
international agency. 


* * * 


The steps by which the complete opera- 
tion of the respective plans is to be ap- 
proached are considered somewhat differ- 
ently in the two documents. ‘The final 
state envisaged must in any case be one 
of equality of all major nations—since 
obviously a plan which fails to point to 
such equality will have no chance of being 
accepted by other nations. The Lilienthal 
Report proposes to achieve equality by 
ADA-sponsored and assisted development 
of atomic energy projects everywhere, 
thus gradually bringing other countries 
abreast of the USA, (whose own plants 
and laboratories are, in the meantime, to 
continue full blast, with gradual transfer 
of control over these American installa- 
tions to the ADA). Only the actual pro- 
duction of bombs is to be discontinued in 
America, at an unspecified moment, when 
this step will be held opportune by Presi- 
dent and Congress. This procedure will 
ensure American superiority in the case 
of breakdown of the ADA. at any moment 
prior to the achievement of the final state 
of equality. 
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The drafters of the Chicago Convention 
were afraid that agreement on this basis 
might be very difficult to achieve within a 
short time, since it will require decisions 
on such points as the “strategic” distribu- 
tion of capacity for the production of fis- 
sionable materials between various coun- 
tries, (which will involve the adoption of 
some 5-5-3 or similar ratio between major 
powers), the order in which the plants are 
to be built in different countries, etc. For 
this reason, the Draft Convention proposes 
to establish first, a temporary state of 
equality by a general moratorium on the 
large-scale production of fissionable mate- 
rials, to go into operation as the first step 
of international agreement. During this 
moratorium, the American advantage will 
be maintained by the fact of continued ex- 
istence of American plants, even while 
they will only be maintained in standby 
condition under the control of the Atomic 
Energy Commission of the UN. 


* * * 


The Lilienthal report devotes considera- 
ble space to the analysis of several consec- 
utive steps by which the release of infor- 
mation, now in exclusive American posses- 
sion, is to be accomplished. These steps 
are determined by the successive undertak- 
ing of the several constructive activities 
of the ADA (first uranium mining, then 
nuclear research, then world-wide produc- 
tion of fissionable materials, etc.) and in 
each step, only as much information is to 
be disclosed by the U.S. as is necessary to 
permit the relevant part of the program 
to be administered intelligently. The final 
step will be the disclosure of the secrets of 
tke bomb construction, which will become 
necessary only when the ADA decides to 
undertake research into the application of 
nuclear energy for explosives. 


This stepwise mechanism was devised 
especially to satisfy the widespread de- 
mand in this country for not disclosing 
any information without adequate safe- 
guards and compensations from the other 
side. 


The Chicago Draft Convention envis- 
ages no division of the plan into stages 
apart from the preliminary period of mo- 
ratorium on large-scale production. As 
far as information is concerned, it sug- 
gests an agreement on general release of 
all information as an integral part of 
the convention, to be implemented imme- 
diately when the convention comes into 
operation—that means, without awaiting 
the end of the “moratorium” and the be- 
ginning of the construction of large-scale 
installations in various countries. 


The ban on secrecy is in this case cor- 
related with the coming into effect of the 
control and inspection provisions, rather 
than with the beginning of certain posi- 


tive, constructive activities. The reason is 
that an attempt to bargain our knowledge 
of atomic energy facts for an agreement 
providing for effective control and inspec- 
tion may be a more realistic approach 
than the suggestion that we are going to 
release our knowledge in portions whenev- 
er the ADA will be so far in its operations 
as to need them. A similar point of view 
is brought to its extreme expression in 
Dr. Teller’s memorandum, which suggests 
a complete publication of all our knowl- 
edge in this field in exchange for the per- 
mission to send any number of agents we 
may desire (and the ADA approve) into 
any country. 


However advantageous the procedure 
of gradual disclosure of information may 
appear, it may be argued that the most we 
can obtain in exchange for this informa- 
tion is what other nations will be willing 
to pay for it now. We already have weak- 
ened our bargaining position by a year’s 
delay, during which first the Smyth report 
was published, and then much of the sci- 
entific information existing on the Project 
was made eligible for de-classification. 
Other nations are now accumulating their 
own research results. The longer we wait, 
the more of our original “secrets” will 
become generally known, and the more oth- 
er nations will value their own newly- 
acquired “secrets.” Furthermore, as point- 
ed out by Dr. Teller, disclosure of techni- 
cal “secrets” is only a first step towards 
repetition of a technological achievement. 
If we disclose how the Hanford pile is 
constructed or even how the Nagasaki 
bomb functions, this does not mean that 
everybody will immediately be able to 
build a similar pile and detonate a simi- 
lar bomb. Others will still have to acquire 
all the scientific and industrial experience 
which we have at present. Trained scien- 
tifie personnel and industrial know-how 
are as large or even larger a part of our 
present advantage as are the secret blue- 
prints. These advantages could be rapidly 
overcome only by training foreign person- 
nel in our laboratories and plants. This 
we will have to do when the ADA (or the 
Adininistrative Commission, according to 
the Draft Convention) will begin its world- 
wide operations in the production field; 
but this may not occur for several years. 
The publication of scientific and techno- 
logical facts on the other hand could be 
timed with the inauguration of control and 
inspection activities (such as mining con- 
trol, aerial survey and roving inspection 
of plants and laboratories), immediately 
after the ratification of the convention. 


*See article on page 5. 


Material for this Bulletin is released for 


publication on 12 noon Thurs., June 13. 
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The ADA and the Veto Power 


We scientists must be quick to recognize 
our political naivete and try to stop short 
of demanding the unattainable, but we 
must be equally careful not to fall into 
the common error of judging practicability 
solely in the light of pre-atomic standards. 
Many of us have come out of our war 
experience with a feeling of having shared 
in the process of doing the nearly impos- 
sible and are impatient with public thought 
which seems to be fettered by tradition 
and limited by the horizons of past experi- 
ence. To us it seems almost obvious that, 
to cope with atomic energy in international 
relations, methods are needed as drasticaliy 
new as the technical methods employed in 
developing this energy. Drastic proposals, 
however, encounter the obstacle that the 
methods must be developed and the deci- 
sions must be made by agreement of the 
peoples of the world and their political 
leaders, and there is danger that nothing 
will be done in the face of calamity unless 
reasonably effective methods can be found 
that do not deviate much from those which 
may be judged in the light of political 
experience. The State Department Report 
is a masterly answer to drastic necessity 
in terms which are politically plausible, 
and it deserves vigorous effort on the part 
of all nations to reach that degree of com- 
promise and mutual understanding which 
alone may shape it into political and phy- 
sical reality. 


In the difficult task of working out a 
detailed plan for the international control 
of atomic energy, there will doubtless be 
many points where certain groups of na- 
tionals will be tempted to hold back (per- 
haps temporarily forgetting the “frightful 
alternative”) where they will try to in- 
sist on some more traditional and less 
effective solution. This is where it will 
probably be most useful for scientific 
groups, and for those who have shared 
with them their feeling of the urgency of 
the situation, to give some rein to their 
impetuosity for the more drastic solution, 
to go out a little ahead of the average of 
public opinion, and to insist that nothing 
short of an effective solution to the prob- 
lem is good enough. 


In discussing the political implications 
of the State Department Report, a study 
which is obviously still in its infancy and 
must not be too long in growing up, E. A. 
Shils in the April 15 issue of the “Bulletin 
of the Atomic Scientists” proposed that 
the Atomic Development Authority should 
operate under the control of the Security 
Council. This he urged as a matter of 


political realism, consistent with the fact 
that the Soviet Union has remained most 
adamant on the question of the veto power, 


. David R. Inglis 


and is supposedly not likely to change this 


conservative attitude in the short time 
available for the achievement of interna- 
tional atomic control. 


In this question of the veto power, it 
may reasonably be claimed that an ADA 
subject to the veto of any single partner 
would have a very small chance of attain- 
ing an equitable distribution of producing 
plants or indeed any material achievement 
whatsoever. Rather than suggesting a veto 
power, we should be insisting that an 
Atomic Development Authority subject to 
veto is no authority at all, that an inter- 
national organization which has in prin- 
ciple authority to prepare fissionable ma- 
terials so as to keep research alive and 
keep on the forefront of knowledge (as a 
protection against surprise) but which is 
in reality eternally deadlocked over such 
issues as the distribution of its plants can- 
not long suppress misuse of atomic energy. 


It has been argued on the basis of 
political experience that the Soviet Union 
will not join with us in an international 
enterprise without reserving the veto pre- 
rogative. This political experience was 
gained in fields very different from the 
control of atomic energy. Quite aside from 
the question of mutual atomic annihilation, 
those fields differed from atomic develop- 
ment in lacking any real community of 
interest. When we had the mutual interest 
of defeating Germany, there was no talk 
oi veto power. In competing for oil in 
lran, there has been no community of in- 
terest. But it is proposed now in the State 
Department Report that we go into a 
business together, that we and other na- 
tions together develop a promising new 
industry, and incidentally assure ourselves 
that none of us is going into this dangerous 
business independently. Here we have 
community of interest. Our probable will- 
ingness to cooperate here should not be 
judged by our actions in fields where we 
had no such community of interest. 


It may be pointed out that the Soviet 
custom in running a business is somewhat 
different from ours—at least in those of 
our businesses where the board of directors 
is more than a hollow shell—and that there 
may be some difficulties in reconciling 
these differences of custom. In their indus- 
tries, as well as in many of ours, it is said 
that the manager is the key man, making 
decisions for his industry so far as per- 
mitted by his government. Because of the 
prevalent institution of nationality, which 
is as thoroughly recognized by the Soviet 
as by ourselves, this key-executive system 
will not be possible in the ADA. There 
will have to be a board of directors to 


IOWA ACADEMY OF SCIENCES 
SUPPORTS LILIENTHAL-ACHESON 
PLAN 
The Iowa Academy of Sciences, having 
a membership of over 600 scientists, has 
passed on April 20 at its annual business 
meeting, a resolution stating “We support 
the Mitchell-Kilgore-Morse-Fulbright res- 
olution calling for international control 
of atomic energy within the United Na- 
tions along lines suggested by the Acheson 
report.” The resolution is recommended 

for adoption by individual sections. 


NEW EXECUTIVE COMMITTEE OF 
THE ATOMIC SCIENTISTS OF 
CHICAGO 

The six-month tenure of the first Ex- 
ecutive Committee expired, the 
Atomic Scientists of Chicago recenily 
elected a new Executive Committee. The 
election was by a mail ballot, in which 170 
members participated. The new Committee 
will consist of nine members (instead of 
the present seven). They are Profs. T. E. 
Hogness (until now Chairman of the Ad- 
visory Committee), Harrison S. Brown 
(formerly of Clinton), E. Teller (formerly 
of Los Alamos), C. Hutchinson, Jr. (for- 
merly of the New York group) and R. 
Moon, and Drs. A. Jaffey, Maria Mayer, 
M. Freedman, and A. Novick. The new 
Committee contains three members of the 
old one—Moon, Jaffey, and M. Freedman 
All other incumbents had asked to be re- 
lieved, because of months long neglect of 
regular work, sleep and family life. Ac- 
cording to the amended constitution, the 
new Committee will have the right to co- 
opt six alternates. 


having 


make the important decisions. Its actions 
will have to be limited in such questions 
as the strategic distribution of plants by 
the international agreement which sets up 
the ADA. But not by veto power. It is to 
be hoped that a statute of limitations can 
be devised to which the nations including 
the Soviet Union can agree of their free 
volition, within which the “board of di- 
rectors” may be permitted to act effective- 
ly by majority agreement, so that some 
decision may always be made. This hope 
is bolstered by the expectation that all 
nations concerned will be aware of the aw- 
ful alternative to effective 
control of atomic power. 


international 


Our present efforts should not be directed 
toward imagining monkey-wrenches that 
others might want to throw in the ma- 
chinery, but rather toward influencing our 
representatives in the Atomic Energy 
Commission to approach their task in a 
spirit of sincerely cooperative study, and 
with a determination that the final result 
of the compromising must be an ADA that 
works. 
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A SOVIET COMMENT 
ON AMERICAN ATOMIC POLICY 


Soviet distrust of the intentions under- 
lying American atomic energy policy is 
expressed in “Science and Atomic Policy” 
by M. Rubinstein, in New Times (No. 6, 
March 15, 1946), an authoritative journal 
of Soviet opinion on foreign affairs print- 
ed in Russia and published in Russian, 
English, French and German. 

The author, Mr. Rubinstein, declares 
that the present American policy regard- 
ing atomic energy is under the control of 
the military and their allies, the indusvrial 
monopolists who, together, are hindering 
the employment of atomic energy for 
peaceful purposes. These “imperialist cir- 
cles” are alleged to be continuing unabated 
“their attempt to utilize the discovery of 
atomic energy for gambling in foreign af- 
fairs, with no scruples at all about their 
methods.” The Bikini Atoll test is treated 
as an attempt by the U. S. Government to 
create fear in the world, not of the atomic 
bomb as such, but of the United States as 
a possessor of the atomic bomb. The ar- 
guments of those who support the Bikini 
Atoll test as a means of awing mankind 
into recognition of the gravity of the sit- 
uation and into acceptance of internation- 
al control, are characterized contemptu- 
ously as “pious” i.e., as hypocritical. The 
real motivation of the Bikini Atoll test is 
alleged to be disclosed in the “reactionary 
jingo press”, which talks about protect- 
ing American interests “in all parts of the 
globe right up to the Mediterranean, and 
of the necessity of taking advantage of the 
present situation to establish a ‘new atom- 
ic imperialism’, ‘atomic dictatorship’, etc.” 

The article accepts implicitly the desira- 
bility of international control but it does 
not discuss it in any detail. The argument 
for international control is not elaborated, 
but is supported by an approving refer- 
ence to the Moscow Agreement of the 
Foreign Ministers and the creation of the 
United Nations Atomic Energy Commis- 
sion. No explicit preference for interna- 
tional collaboration is asserted. It is on- 
ly implied by juxtaposing “the establish- 
ment of international collaboration in the 
sphere of atomic energy as provided for in 
the decisions of the Moscow Conference 
of the three Foreign Ministers and of the 
Assembly of the U.N.”, and the activities 
of the proponents of the “Japanese Sys- 
tem” in the United States who are “bran- 
dishing the atomic weapon for purposes 
which have little in common with peace 
and the security of the nations.” 

Mr. Rubinstein adduces as support of 
his proposition, that “this notorious ‘atom- 


LOUIS B. SLOTIN 


Atomic scientists mourn the loss of Dr. 
Louis B. Slotin who died May 30th from 
the effects of radiation produced in an 
accident involving fissionable materials. 
The accident had occured on May 21st. 
For some time, Slotin had been eager to 
return to peacetime work. He had planned 
to accept an Assistant Professorship at 
the Institute of Biophysics and Radiobiol- 
o~y at the University of Chicago in Fall, 
but the possession of unique skills obli- 
gated him to continue at Los Alamos until 
the Navy tests were completed. 


Though quiet and unassuming, Slotin 
had led an unusual life. A Canadian, he 
received a Bachelor’s degree in Geology 
from the University of Winnipeg and a 
Doctor’s degree in Physical Chemistry from 
the University of London. Slotin was a 
modern adventurer; he was drawn to 
wherever there was promise of excitement. 
At one time he was with the RAF, until 
the discovery was made that he wore glass- 
es. He was studying in Barcelona when 
the Spanish civil war developed; he joined 
the Loyalists and operated an anti-aircraft 
gun for them. 


While passing through Chicago on his 
way back to Winnipeg from Europe a 
chance conversation led Slotin to accept a 
job of a Research Associate in biochem- 
istry, to help construct the cyclotron at 
the University of Chicago. This served as 
an introduction to the field of nuclear 
physics. He contributed to a number of 
» pers in Radiobiology before joining the 
atomic energy project when it was cen- 
tralized in Chicago in 1942. Always fol- 
lowing the center of activity, Slotin went 
to Oak Ridge to help with pile develop- 
ment there. When the problems of plu- 
tonium production were solved, Slotin 
moved to Los Alamos to assist in the final 


problem of constructing an atomic bomb, 


It was Slotin who assembled and deliv- 
ered the first atomic bomb for the Alama- 
gordo test. The receipt which he received 
when he turned this, the first atomic bomb, 
over to the Army was one of his most 
prized possessions. It represented the cul- 
mination of the whole effort of the Man- 
hattan District. Despite his important 
contribution towards the making of the 
bomb, Slotin was not permitted to go to 
Tinian, the launching point of the Hiro- 
shima and the Nagasaki attacks; he was 
still a Canadian citizen, several weeks 
short of his final American papers. 


Slotin’s work was dangerous, and he 
knew it. He had watched the agony of 
one of his men, who died after an earlier 
accident. He felt obligated to continue 
until someone else could be trained to 
replace him. The danger was implied in 
the very nature of the experiments he had 
chosen to carry out, not in their relation 
to military applications. Actually, the acci- 
dent which caused his death occurred 
during an investigation directed towards 
peace-time use of atomic energy. 

The peace-time development of atomic 
energy will suffer from Slotin’s loss. He 
had an intimate, first hand experience with 
important techniques few others possess. 
He preferred to help others than to work 
on his own ideas. He was the man in the 
laboratory who was always willing to tak» 
the time and lend his skill to any promis- 
ing idea that came up. ‘Those who had the 
pleasure of being associated with Slotin 
loved him for his selflessness, his modesty 
and his helpfulness. 


Slotin was 35 years of age and un- 
married. His parents came from Winni- 
peg, Canada to be with him at Los Alamos 
when he died. 


ie policy’ prevents the utilization of atom- 
it energy for peaceful purposes, jeopar- 
dizing the developments of science and 
represents a great peril to mankind”, the 
activity of various scientist groups in the 
United States. The scientists’ arguments 
stereotyped dogmatism regarding capital- 
and activities are cited not so much to 
show that a strong movement exists in 
the United States in favor of the interna- 
tional control of atomic energy, but rath- 
er as evidence of the malevolence of the 
U. S. Government, whose activities are 
disapproved by renowned scientists who 
“protest against utilization of the gigantic 


progress of the scientific achievement for 
war and for gambling in foreign affairs.” 

For those who recognize that the avoid- 
ance of an atomic war rests on the estab- 
lishment of positive and friendly relations 
with the Soviet Union, this article with its 
stereotyped dogmatism regarding capital- 
istic imperialists conspiring to make war 
against the Soviet Union, and its lack of 
understanding of the dynamics of public 
opinion in democratic states is disheart- 
ening. But in its affirmation of the need 
to adhere to the U.N. resolution establish- 
ing the U.N. Atomic Energy Commission, 
there is also a source of hope. E.S. 
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